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Five Principles of a Relational Pedagogy: Integrating Social,
Individual, and Material Dimensions of Language Use

Richard Kern
University of California, Berkeley
OInAIAE Je YLK AR 5e 1) 70 £%)
rkern@berkeley.edu

Abstract: This article views technology broadly in terms of its greatest
contribution: textual communication. It argues that well-grounded
pedagogy should not just focus on what is ‘new’ in digitally-mediated
literacies, but should also focus on what digitally-mediated practices share
with all forms of literacy. The article discusses material, social, and
individual dimensions of language and literacy, and proposes five
pedagogical principles that underlie literacy technologies from the origins
of writing to the digital era. These five principles are the basis for a
‘relational pedagogy’ that aims to foster in students an ability to reflect on
meaning-making practices broadly, with particular emphasis on how
materials and technologies interact with social worlds and individual
creativity. Pedagogical implications of these principles are presented to
encourage a goal of critical symbolic awareness in twenty-first century
language education.

Keywords: Literacy, technology, mediation, relational pedagogy, reading,
writing, critical thinking, strategies

1. Introduction

Technology’s greatest contribution to education has been the development of
writing and textual communication. Textual communication is the subset of
communication that gets passed on, that provides wide access to human knowledge and
creativity, that becomes representative of people and cultures, that is archived and becomes
historical record. For centuries, textual communication has taken the form of handwritten
or printed texts. However, with the advent of film and digital media that allow speech to
be easily transmitted and recorded, the scope of textual communication has broadened
considerably. In the current era of intense technological and social change, educators need
to think carefully about how they approach the ‘new literacies’ born of digital technology.
In this paper | will argue that rather than attempting to distinguish between ‘new’ and ‘old’
literacies, educators should focus on what they share. That is to say, rather than attempting
to predict what skills today’s students might need at some future time, educators should
focus on fundamental principles that have always underlain language, literacy, and
communication broadly—principles that potentially help people see connections across
modes of expression and between past and present practices, giving them a critical
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perspective that will prepare them to understand and shape whatever future practices
develop with technologies that have yet to be invented.

This of course begs the question: how might one identify such principles? In
Language, Literacy, and Technology (Kern, 2015) | approached the question by studying
past periods of technological and social change (e.g., the origins of writing in the third
millennium BCE, the development of paper at the dawn of the Common Era, movable type
and the printing press starting in the thirteenth century, the telephone in the late nineteenth
century, and the computer in the twentieth and twenty-first centuries). My premise was that
technological artifacts always interact with what we communicate, how we communicate
it, and, broadly, how we interpret meanings. What | found was that how we use language
on the internet, for example, relates in interesting ways to earlier technologies of language,
and that the material infrastructures of our communication technologies have always been
tied to particular communicative cultures that shape how we read, how we write, how we
construe and share knowledge, and ultimately how we understand ourselves in relation to
the world. I also found that these communicative cultures are always informed by
relationships among material, social, and individual factors. In this paper, then, I will
attempt to demonstrate the importance of these material-social-individual relationships and
present five principles of what I call a “relational pedagogy” that aims to foster a critical
symbolic awareness in students.

| should begin by explaining what | mean by literacy. Textual communication
always relies on some form of material technology. Literacy is the know-how people need
to deal with that technological mediation—not only the know-how to produce texts, but
also the know-how to interpret them. The language teaching profession typically uses the
terms “reading skills” and “writing skills” to talk about these abilities. | prefer to use the
term “literacy” because it is more holistic and less oriented toward discrete skills. Literacy
allows for a more unified discussion of relationships between readers, writers, texts,
culture, and language learning. Literacy frames reading and writing as complementary
dimensions of textual communication—and so we are led to focus on their interrelatedness
rather than on their separateness as distinct skills. Literacy also highlights the importance
of socialization and social practices, which are often less visible when reading and writing
are treated primarily as internal, cognitive processes. Finally, literacy also lends itself to
today’s digital technologies that afford the possibility of creating texts that are not just
linguistic but that integrate images, graphic layout design, color, font variation, and
sometimes audio and video. These technologies of textualization are not easily assimilated
under the rubric of “writing,” and they require interpretative skills that extend beyond those
of “reading.” Although texts have never been purely linguistic in nature, they have never
had as wide a range of potential forms as they have today—which is one reason why people
often talk about literacies in the plural.

2. Material, Social, and Individual Dimensions of Language and Literacy

Making meaning with texts involves three primary kinds of resources:
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e Material resources, such as paper, writing instruments, computers, smartphones,
recorders, film, cameras and video cameras.

e Social resources, such as language and other semiotic systems, social practices,
norms, conventions, cultural values, and ideologies.

e Individual resources, such as creativity, imagination, intuition, emotion, aesthetic
sensibility, along with circumstantial factors such as available time, energy, and
motivation.

These various resources shape our language use and literacy practices. Historically,
the surfaces on which we have written (e.g., clay, bark, stone, palm leaves, papyrus, paper)
have influenced the shapes of the scripts we use (Kern, 2015), and the devices we use today
(e.g., smartphones, computers) continue to affect how we read and produce texts.

Of course, social resources, and especially language, are absolutely key to all forms
of communication. But it is important to remember as well that all of our uses of material
resources are socially constructed, and social resources influence the ways that we use
technologies. Consider, for example, how conventions for beginning and closing
conversations on the telephone differ by language and culture, but also by age and gender.
Shaffer and Clinton (2006) point out that people do not use new technology objects so
much as they interact with and through them (p. 289). Moreover, today’s globalized
information networks have their own ‘sense-making’ agency in the form of relevancy
filtering, which determines which advertisements appear on our screens, what results we
get from search engines, and what recommendations we get from online stores. All this is
made possible by a social contract that makes internet users into providers of internet
content

If language and literacy practices are always socially embedded, they also involve
personal choices, drawing on individual resources to create an original voice. A writer’s
tone, rhythm, style, rhetorical flair, irony, and wit all contribute to the individuality of his
or her voice. One excellent example of multilingual language play that contributes to
personal rapport is Eva Lam’s (2009) study of an Instant Messaging exchange between
Kaiyee, a Mandarin-speaking seventeen-year-old immigrant who lived in a mostly
Cantonese-speaking community in the United States, and Dawei, a male schoolmate whose
family was originally from Taishan. Kaiyee impresses Dawei by writing in Cantonese,
using both standard and non-standard characters. But she also aligns herself more
personally with Dawei by writing in Taishanese, using a combination of alphabetic pinyin
and Chinese characters. They both sporadically use English and Romanized spellings to
write about things relevant to their American school context, as well as emoticons. In
Lam’s study, participants’ communication is not organized and enacted within the bounds
of a single language, but rather in terms of the teenagers’ strategic uses of linguistic
resources from Mandarin, Cantonese, Taishanese, and English; and graphic resources in
the form of traditional and simplified characters, pinyin, Roman script, emoticons, and
punctuation.

In today’s digital environments, even when people are communicating in just one
language, writing technology often makes them operate multi-symbolically. Consider, for
example, the exchange between A and B below:
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A: wuz?
B: nmhu?

A’s utterance uses two distinct strategies: a phonetic representation of a youth
speech variety of English (“what’s” with a deleted /t/ and a voiced /s/) and a graphic
representation of an upward pointing arrow, cueing an association between this icon and
the word up. There is no question mark, so we must infer that this is a question from our
prior familiarity with the expression “what’s up?”’ B’s response also mixes strategies. The
first three letters are an initialism representing the first letters of the written words “not
much, how about...” (or possibly “not much here”), but the u is a rebus, phonologically
representing the whole word “you.” Again, the reader has to switch processing conventions
mid-stream from graphic to phonological in order to correctly parse the utterance. This
can make reading difficult initially, especially because the strategy switching points are
never marked but must be discovered by trial and error. But if the reader has been
socialized into reading utterances like nmhu on a recurring basis, he or she will recognize
the whole string as a unit, without added cognitive load.

Although many people talk about digital writing like this as simplified or reduced
language, it is actually, at least initially, a complexification in terms of processing, on the
part of both the writer and the reader.

These kinds of multi-symbolic complexities, resulting from interactions among
material, social, and individual factors, have been with us from the very earliest days of
writing. In Mesopotamia, for example, early clay tablets were bookkeeping devices and
did not have any discernable syntax. While these tablets might seem extremely ambiguous
to modern readers, they were not entirely unlike today’s pared-down text messages, tweets,
and emoticons. To further complicate things, a cuneiform sign for one word could be used
to represent other words with the same or similar sound. But a single sign could also
represent semantically related words that nevertheless had vastly different sounds. As a
result of this homophony and polyphony, the intended meaning of cuneiform signs could
often only be determined by context.

This context effect is of course still important today. When you see 10 on a
chalkboard, your default assumption may be to read it as “ten,” but if you were in a
computer science class and working in binary code, you would read it as “two.” Does 1/4
indicate a fraction? Yes, but it can also be a date, and depending on the language/culture,
it might designate January 4, or it might designate April 1. The word coin may make you
think of money, but it makes a Frenchman think of a corner, or the quack of a duck. How
do you pronounce the word entrance? That depends on whether it is a noun or a verb, and
we can only know that from context. In order to interpret meaning, we need to know what
the relevant symbolic system is and what contextual relationships are operating.

So, what history teaches us is that at a very fundamental level, literacy is still the
same as it has always been. It is about designing meaning from graphic signs with the
resources and constraints of a particular medium and culture. It requires understanding
relationships among forms, contexts, and the meanings they mediate. It is about expressing
identity and affiliation through writing and sharing texts. And it is about becoming
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socialized (and socializing others) into particular cultural practices related to texts—
practices that both require and confer social power.

Of course, against the backdrop of these fundamental characteristics, the specifics
of how people do things with texts have always varied widely and always will. Both across
and within different cultures, people read, write, analyze, and think for myriad purposes,
in myriad contexts, with different tools, and in different mediums.

In terms of preparing our students for the future, and whatever new technologies
may be developed, it is hopeless to speculate about what kinds of future skills will be
needed. Our best hope, in my opinion, is to expose learners to as broad a range of purposes,
contexts, modes, and mediums of language use as we can—while focusing on fundamental
principles that underlay language, literacy, and communication—to help learners see
relationships across modes of expression and to foster a critical perspective that will
prepare them to understand and shape whatever future practices develop with technologies
that have yet to be invented.

3. The Five Principles of a Relational Pedagogy

The balance of the paper will describe the five principles | developed in Language,
Literacy, and Technology and present some ideas for how they might be implemented in
language teaching.

Principle 1. Meanings are situated and relational, not autonomous.

It is a basic fact that understanding language always involves contexts of
interpretation. No text can signify in the absence of some context of interpretation. We saw
this above in the examples of how context influences our interpretation of signs. There is
nothing new about this. We have always known that signs mean different things in different
cultures, for example. But today, the Internet brings multiple cultures into what we
experience as one place, with participants who are often from different cultures, and we
generally have fewer contextual clues to guide us in our interpretation. In fact, the Internet
overlays its own culture on top of all the cultures represented by people interacting with
one another online.

To give a trivial but interesting example, the internet trend of abbreviating words
with numbers (like 18r in English) is ubiquitous across languages. But the systems
underlying those abbreviations are multiple and are never explicitly marked, making
interpretation difficult unless one can be socialized by practitioners. 143 in English
designates “I love you” (based on the number of letters in each word). In Chinese, 88 is ba
ba (which sounds similar to English bye bye, meaning two separate systems come into
play) but in German, 88 is a neo-Nazi symbol (H is the eighth letter of the alphabet, forming
"HH” or Heil Hitler). In Japanese, 39 is pronounced “sankyuu” (just like 3Q in Chinese);
but in Dari and Pashto, 39 is a swear word. 555 designates laughter in Thai (ha ha ha ), but
in Chinese, it indicates crying (wu wu wu). Then, in Korean as well as some other Asian
languages, OTL or Orz operates within an iconic system, providing the viewer with a “side
view” of a stick figure kneeling out of disappointment or bowing to show deference. OZ is
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the simplified version. The basic principle here is that you have to know the relevant system
behind the signs. The signs don’t have intrinsic meanings in and of themselves. From this
perspective, we need to think of computer-mediated exchanges as what Mary Louise Pratt
(1991) calls contact zones: “social spaces where cultures meet, clash, and grapple with
each other” (p. 34).

A less arcane example is the fact that words and phrases often activate mental
representations of particular contexts when we hear or read them. Consider the contexts of
situation you imagine when you hear utterances like “Catch a tiger by the toe,” or “All
hands on deck!” or “This one’s on me.” When these contexts are not understood, problems
can arise both at the level of interpretation (e.g., “This one’s on me” interpreted as “It’s my
fault”) and at the level of production (e.g., B responding “What a nuisance” when A says
“Terry’s father died”) (Richards, 1990, p. 75). Strategic pedagogy that focuses on guessing
word meaning from context is important, but it addresses only one side of the issue—
teachers also need to recognize the importance of the intertextual resonances of texts,
developing a sense (over time) of the contexts associated with certain words, expressions,
genres, styles and so forth.

One pedagogical goal for applying Principle 1 is to develop learners’ awareness of
how changes in framing and context affect meaning. One tool we’ve developed at Berkeley
that is helpful in this regard is the Berkeley Language Center’s Library of Foreign
Language Film Clips (Lumiee), which holds 4,200 films in 54 languages, with 19,000
clips tagged for vocabulary, grammatical structures, speech acts, and cultural notions. This
allow instructors to search for a particular speech function (e.g., apologizing) and get
multiple examples involving different situations, different historical periods, and different
characters from different age groups, social classes, and regions. Instructors can then ask
students to analyze certain features as they view the clips. Information about this database
(which is available to other institutions) can be found at blcvideoclips.berkeley.edu.

Another way of approaching this pedagogical goal is to ask questions that show
different dimensions of “meaning.” That is, distinguishing among referential meaning (i.e.,
what do the words refer to, according to their framing?), metaphorical meaning (i.e., are
words being used literally or metaphorically? What is the referent being compared to, and
what is the effect of that comparison?), structural meaning (i.e., how does the particular
ordering of words and clauses contribute to your interpretation? how might changing the
order affect meaning?), intertextual meaning (i.e., how do elements of this text echo
elements of other texts you have encountered? What is the effect of that echo?), social
meaning (i.e., what kind of relationship do the words of the text establish between the
writer and reader? or between characters in the text? what conventional meanings are
attached to the genre or form of the text?), personal meaning (i.e., what feelings do the
words of the text evoke in you? What personal experiences are called to mind?), symbolic
meaning (i.e., beyond metaphors, are textual elements used in allegorical or emblematic
ways? Can the text itself be considered a symbolic act?), and ideological meaning (i.e.,
whose interests are served by the text? are meanings consistent with or do they challenge
dominant discourses?). It is important for students to realize that these levels or frames of
meaning operate in many different kinds of texts, and not just literary texts.

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 6
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Principle 2. Language, literacy, and communication rely on both convention and
invention.

When we produce an utterance or a text we are creating something new and unique
in relation to a particular context, and yet to do so we must rely on resources and practices
that are well established. In other words, we are recycling old materials in fresh ways,
establishing new relationships among stock elements. This means that all our acts of
communication are social and historical as well as individual. That is, they involve both
convention and invention.

Emergent grammar is one example of this principle. An utterance like “my red new
car” is typically considered ungrammatical, with English grammar telling us that “my new
red car” is correct. But suppose | have recently bought two new cars, one red and one
yellow. Now when I tell you about the red one, as opposed to the yellow one, it is suddenly
okay to say “my red new car.” Here the structure has been adapted to fit the particular needs
of people in a specific communicative situation. Paul Hopper (1998) explains that grammar
is not immutably fixed in a speaker’s head, but is negotiated in particular situations.
Language forms are derived from prior practice (sedimented in spoken and written texts)
but rearranged in sometimes novel ways.

We see convention interacting with invention all the time on the internet. A recent
article in Wired Magazine (Anderson, 2018) describes how feminists in China have used
emoji to outwit government censors of sexual harassment #MeToo forums. Using
juxtaposed emoji of a bowl of rice and a bunny rabbit (spoken aloud as “mi tu” in
Mandarin), they have succeeded in avoiding censorship.

One pedagogical goal for applying Principle 2, then, is to show the importance of
social conventions in discourse, but also show how people adapt conventions and resources
for individual and collective purposes. Getting students to reflect on conventions can be
approached in terms of both process and product. Learners can think about how social
conventions develop in response to material limitations (e.g., the keys of a cell phone or
limits on characters in Twitter) and how in their own experience they have “worked around
the system” when they have encountered obstacles in accomplishing a communicative
goal. They can also do stylistic analyses of others’ texts in terms of the graphological,
phonological, lexical, syntactic, semantic, and pragmatic features, paying special attention
to the aesthetic or persuasive effects of the writers’ choices on their interpretations of those
texts (see Fowler, 1986; Simpson, 2014; Widdowson, 1992 for more on stylistics in
language learning).

A second pedagogical goal for Principle 2 is to make learners aware of their own
agency in choosing and configuring the semiotic resources they use. Students can record
and transcribe segments of their own or others’ face-to-face communication and compare
the features they find with those of various forms of online communication (emails, text
messages, chats, videoconferences, etc.), reflecting on how the forms chosen relate to the
material and social dimensions of the situation. This kind of activity dovetails with the
educational goals of the third principle.
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Principle 3. The medium matters.

Writing means different things in different mediums. For example, emails, text
messages, and handwritten letters are all forms of written correspondence but they are
produced and read differently from one another. Similarly, digital storytelling involves a
different constellation of knowledge, skills, and practices than composing a prose narrative.
Consequently, people can be quite literate in certain mediums but not in others, and no one
is literate in all possible mediums.

The pedagogical goals proposed for Principle 3 center on developing learners’
ability to reflect on how communication is shaped at least partly by its material context.
Teachers can ask how performing some act (such as persuading, apologizing, inviting,
breaking up) would be different in one medium versus another, how it would be influenced
by the affordances of each medium. For example, a phone call allows the speaker to gauge
an interlocutor’s immediate reaction to what is said; a letter doesn’t, but it can be drafted
and rewritten to help the writer find just the right tone. Comparing book and film mediums
is another way to address Principle 3. Students can analyze a scene of a novel that has been
made into a film, and compare the textual and filmic scenes feature by feature. Whose point
of view is expressed? How is it expressed? Does it change during the scene? If so, how is
the shift marked? How does the director express in film what the author expresses in an
interior monologue written in free indirect discourse? Or students can even make their own
filmic transformations of written texts (Porter, 2009).

Another dimension of Principle 3 is to analyze mediums critically for ideological
or commercial underpinnings. The goal here is to get students thinking about how writing
systems and other technologies of literacy have histories and ideologies embedded in them.
For example, how simplified characters were developed in the People’s Republic of China
to facilitate the spread of literacy among the masses, but traditional characters were
retained by Taiwan, Hong Kong, and Macau—and how learners of Chinese are making a
political choice when they learn to write in one system versus another; how speakers of
Hindi/Urdu cannot avoid revealing their religious affiliation when writing, since the
Nastalig and Devanagari scripts mark Muslims and Hindus respectively; how Arabic and
Chinese scripts present the appearance of linguistic unity whereas spoken varieties are
often mutually unintelligible; or how most formerly colonized peoples of the world are
permanently marked as such by using the writing system (if not the language) of their
colonizers. With respect to digital technology, how spelling/grammar checkers militate
against anything unusual (e.g., spelling to imitate speech, incorporating foreign words,
using neologisms), and how the autocorrect feature changes non-normative forms often
without the writer’s awareness; how PowerPoint’s default settings may influence how we
organize information and how much information we organize; how Facebook profiles are
constrained by the categories of information authorized by Facebook. Teachers should
emphasize students’ critical reflection about the Internet, which collects their online habits,
their search queries, their purchases, the music they listen to, the information they put on
Facebook and other social media sites—all of which is then used by companies to
personalize the information and advertisements they see on their screens.
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Principle 4. Texts and communication are always multimodal.

We naturally communicate multi-modally. When we talk, the sounds, rhythms, and
pacing of our speech play an important role in constructing meaning. When we write, our
handwriting, the layout of our text, the font, the physical surface on which we have written,
and how we mark that surface all contribute something to the meaning. Consider this haiku
by Anita Virgil (2004), which highlights the iconicity of the letter i:

speeding along the awning’s edge

rattt i e e e e e e

Today we are faced with more choices than ever about how to communicate. What
should we express through pictures or video? What should be expressed in speech? What
in writing? And what will it ‘say’ to express it in one medium versus another? As we think
about modes of expression like music, theater, dance, and visual art, what are the specific
dimensions of each that contribute to the construction of meaning?

One pedagogical goal for Principle 4 is to get students to reflect on how linguistic
and non-linguistic elements interact in texts, as well as in face-to-face communication.
Starting with writing, have students interpret the effects of typefaces (styles and sizes) and
page layout design in a variety of text types. How are visuals or colors used? How do all
these visual elements complement or detract from the verbal message? In face-to-face
communication, have learners analyze recorded interactions to see how gesture, body
language, facial expressions, tone of voice, and other nonlinguistic features affect the
participants’ co-construction of meaning.

Another goal is to get students to develop rhetorical skills in a range of modes. For
example, have students analyze how language interacts with music, sound, and visual
design in theater, film, and other multimodal forms of expression. Have them listen to the
musicality of Martin Luther King’s delivery of his “I Have a Dream” speech and discuss
what effect that musicality has on their reception of the speech as compared to reading the
script of the speech silently or listening to someone else reading it aloud.

A third goal is to develop learners’ awareness of codes and programming in digital
multimodal environments. Students should be exposed to the human actions that underlie
the surface of what they see and hear on digital devices—and have an opportunity to
discuss the values implicit in programming decisions. They should also be required to think
about the ethical responsibilities that go along with that power and how the design of an
interface may encourage certain kinds of behavior, both positive and negative (for example,
an interface based on user anonymity could promote honesty or it could foster flaming or
cyberbullying).

Principle 5. Language, technologies, and texts mediate between the social and the
individual; between ourselves and real and imagined worlds.

Finally, the fifth principle frames language, technologies, and texts as kinds of
filters through which we interact with the world. Reading allows us to extend our
knowledge far beyond what we experience directly in the world. The internet has been
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tremendously beneficial in that we now have access to information that was previously
impossible or difficult to obtain, making our “world” much larger. But at the same time,
personalization algorithms on the internet give rise to what Pariser (2011) calls “identity
loops, in which what the code knows about you constructs your media environment, and
your media environment helps to shape your future preferences” (p. 233). Relevancy
filtering effectively narrows one’s exposure to new information, as echoed by Manjoo
(2016): “when confronted with diverse information choices, ...we gorge on information
that confirms our ideas, and we shun what does not” (p. B1). In this way, technologies have
the potential to negatively shape our behavior and our thinking when we interact with them
often.

Just as language, technology, and texts mediate ‘outside in’ between the world and
ourselves, they also mediate ‘inside out’ between ourselves and the world around us.
Sometimes this is overt and structural (as in the case of a Facebook profile). Other times it
is more subtle, as in lexical and grammatical choices, handwriting style, language play,
pseudonym choice, emoticons, and other affect-laden visual dimensions of writing. These
examples remind us that affective and aesthetic dimensions of written forms play an
important role in making meaning.

One pedagogical goal associated with Principle 5 has to do with developing
learners’ awareness of mediation and its role in learning. This can be approached by getting
students to understand the affordances of different kinds of mediation in their own learning.
To do this, they can reflect on how different learning mediums (e.g., books, lectures, online
forums) position learners differently, how they embed different ideas about how power
circulates among participants, how jointly (or not) knowledge is constructed, how much
(or how little) dialogue can occur, and how controlled or free-flowing the interaction is.
Books afford slow, careful reading and critical reflection, whereas lectures allow listeners
to hear the speaker’s voice, to witness a performance, and to interact directly with the
speaker. Online forums afford highly interactive discussion of a topic in a structurally flat
power hierarchy, and they are “textual” so interactions can be saved, re-read, and analyzed.
With each learning medium, learners are encouraged to think and act in certain ways.

A second pedagogical goal related to Principle 5 is to develop learners’ awareness
of how people create social identities through their use of language and technologies. They
can consider how people’s speech patterns, accent, diction, pace and rhythm, all contribute
to an identity image they project when they talk. In writing, students can consider how
handwriting and expressive style are interpreted by others as revealing something about
themselves. To do this, students can pass around samples of their handwriting
anonymously and comment on what they infer about the writer’s personality from the size,
style, or color of the writing itself. The point is not to show that there is uniform consensus
about what a particular style of handwriting reveals about the writer, but rather to
demonstrate that handwriting style is susceptible to interpretation. Students can then do
research on cultures where employers traditionally ask for handwritten, rather than
typewritten, cover letters.

A third pedagogical goal tied to Principle 5 is to evaluate the authenticity and
validity of information. In today’s media environment, fake documents can be made to
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look authentic, and the ability to critically evaluate the source and quality of information
is particularly important. Leu et al. (2007) reported on seventh grade readers’ ability to
critically evaluate information online by creating a spoof website, Save the Pacific
Northwest Tree Octopus, which gave information about the tree octopus with the support
of photos, graphics, and links to external resources. They found that even the most
proficient young readers could be fooled about the reliability of information they found on
the Internet, even when they were well aware of how unreliable online information can be.
In this case, the majority of students not only believed the fabricated information, but many
also persisted in their belief that the tree octopus existed, even after researchers explained
that the information had been made up. Students can be given practice in discriminating
between authentic and illegitimate materials by focusing on subtle details of language,
layout, and provenance of the text, and they might even try designing their own false texts
to see if they can fool their classmates, discussing the results afterwards.

Another, even more subtle kind of authenticity that is harder to even be aware of,
much less reflect critically on, is that of cultural materials typically found in textbooks.
Vinall (2012) argues that a central problem in foreign language teaching is dealing with
historical events, which are too often presented in textbooks as lists of facts attached to a
specific time and place, without critical reflection about how those seemingly neutral facts
have been constructed, how they have been transformed over time, and what feelings they
evoke in people. Vinall takes as her example the history of the Conquest of the Americas
as represented in an intermediate-level Spanish textbook. She proposes a three-phase
approach in which students reflect critically on discourse, explore issues of power, and
reframe the discourse world of the textbook.

Finally, Principle 5 acknowledges the importance of imagined worlds, suggesting
a pedagogical goal tied to aesthetic dimensions of communication. Students’ attention can
be focused on their visceral responses to texts based on material considerations (for
example, the smell and feel of a leather binding, the weight and texture of the paper, the
feel and flow of a pen, the brightness and resolution of a screen). Roland Barthes (1977)
posited the phrase “the grain of the voice” to describe the pleasure or displeasure that one
gets just from the sound of a performer’s voice without taking into account the words
uttered or the notes sung. His point was that raw sensory impressions cannot be separated
from the ultimate meaning we derive from producing or interpreting a text. Roman
Jakobson (1960) made a somewhat similar point with respect to form in language when he
described the poetic function of language. Students can be asked to attend to sounds, sound
patterns, visual forms, intonation, and language play from an aesthetic standpoint. As Cook
(2000) has argued, language use is not always rational and transactional, and language play
allows learners to see how contexts of interaction motivate and shape language forms—
and how language forms themselves can sometimes motivate and shape interaction.

The appendix recapitulates these five principles of a relational pedagogy with sets
of broad questions to guide teachers’ planning. It is important to recognize that these
principles and questions are heuristic in nature, designed to get teachers and students
thinking, discussing, and learning together. They are not intended to be definitive or
programmatic, but rather as starting points for teachers and learners to explore and extend
in their local contexts.
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4. Conclusion

Technology plays an important role in the educational goals outlined above. As
Dourish and Bell (2011) point out, “The technologically mediated world does not stand
apart from the physical one within which it is embedded; rather, it provides a new set of
ways for that physical world to be understood and appropriated” (p. 132). It is in the spirit
of fostering reflection on relationships between physical worlds, cultural worlds, and
technologically mediated worlds that | have proposed the five principles outlined in this

paper.

Whereas language teaching tends to emphasize the “thingness” of language and
literacy by focusing on vocabulary, grammar rules, styles and genres as so many items, or
static facts, what I’m calling a relational pedagogy attempts to draw learners’ attention to
the crucial “in between” relationships that bring those items to life. It shifts emphasis from
unvarying a priori rules to appreciation of how mediums, cultural practices, situational
circumstances, and individual creativity interact when people make meaning—and how
those interactions are reflected in language forms such as orthography, grammar, and
genres.

In other words, a relational pedagogy aims to foster an ability to reflect on meaning-
making practices broadly, but with particular emphasis on how materials and technologies
interact with social worlds and individual creativity in those practices. A relational
pedagogy deals with fundamentals, teaching language and literacy in the broadest sense. It
aims for communicative competence but also for critical competence and symbolic
competence. It aims to get students to see that language is not just a normative system, but
also an adaptive practice that interacts with its cultural and technological mediations.

By focusing on the fundamental dimensions of meaning-making, by showing
learners how material, social, and individual factors interact (and do so differently in
different contexts of communication, across different situations of technological
mediation, and across different moments in time), we stand the best chance of preparing
students for the future while simultaneously connecting them to the past—and, crucially,
helping them to see relations between the two.
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Appendix
Heuristic Questions for the Five Principles (Kern, 2015)

Principle 1: Meanings are situated and relational
e What are the contexts relevant to the interpretation of this text (e.g., material,
situational, social, historical, ideological etc.)? How might the text and context
inform one another?
e How does this text allude to, contest, build on other texts, even in other mediums?

Principle 2: Language, literacy, and communication rely on both convention and
invention
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How have conventional semiotic resources been appropriated, adapted, or
recontextualized for individual or collective purposes in this text? To what effect?

Principle 3: The medium matters

How does the text’s medium affect language form? Are words written/spoken
differently? Is syntax modified? Is text length affected? Are cohesion and
coherence devices the same and if so, are they used in the same ways?

How do such differences affect listening, reading and writing?

How could the meanings expressed in this medium be expressed/re-mediated in a
different medium? (to achieve a similar or a different effect)

Principle 4: Texts are multimodal

How do linguistic elements interact with nonlinguistic textual design elements to
produce particular meanings?

How are time (e.g., rhythm, timing) and space (e.g., visual layout, movement)
used to create particular meanings or effects?

What communicative acts (e.g., establishing rapport, sharing ideas, persuading,
negotiating, expressing feelings) are facilitated or rendered more difficult by the
medium?

What are the social consequences (in terms of who is included or excluded, how
participant interactions might be reconfigured, how cultural processes and
products might be affected) of using one medium and technology versus another?

Principle 5: Language, technologies, and texts mediate

How does our use of language, technologies, and texts affect how we think about,
produce, and use knowledge?

How are traces of the communicator’s identity or persona signified?

How do aesthetic qualities contribute to meaning?

Whose interests are at stake, and how are those interests identifiable? Are beliefs,
attitudes, myths, and assumptions marked as such or can they be mistaken for
facts?
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Abstract: This article demonstrates the use of an alternative method for
carrying out multi-dimensional research on stylistic (or register) variation.
Correspondence Analysis (CA) is an alternative statistical procedure to
Factor Analysis, which has been employed in most multi-dimensional
studies on stylistic variation. The advantages of CA are ease of use and
intuitive visualization in the form of “stylistic maps.” The method will be
illustrated with the author’s work on stylistic variation in written Chinese
as well as a pilot study using English.
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1. Multi-feature, Multi-dimensional Study of Stylistic/Register Variation

Even though the focus of this paper is on illustrating the use of an alternative
methodology, a brief introduction is nonetheless in order on stylistic/register variation and
the multi-dimensional framework for the study of such variation. For more in-depth
discussion of these matters, the reader is advised to refer to a series of publications by the
author listed in the references, especially Zhang (2017).

1.1 Stylistic/register variation

It may be safe to say that stylistic/register variation exists in all languages.
Stylistic/register characteristics, such as formality and literariness, can be seen in different
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areas of language, most notably in the lexical domain. In English, a contrast can be seen
between the colloquial eat, buy and their formal counterparts dine, purchase; in Chinese,
there are also lexical doublets, such as 3£ [buy] and J§ [purchase], £ [at] and F [at]. One

commonly evoked stylistic/register distinction is that of spoken vs. written or formal vs.
informal. More subtly, as demonstrated by Biber, Douglas, Johansson, Leech, Conrad, &
Finegan (1999), even basic syntactic categories, such as parts of speech, can be shown to
have certain stylistic affinities. They show that a greater frequency of nouns and
nominalized elements seems to be a hallmark of formal written texts.

1.2 Problem with simple binary distinctions

A single dichotomous distinction such as spoken vs. written simply cannot
accommaodate the complexity of stylistic variation. For example, this distinction may not
align with another commonly evoked distinction of formal vs. informal. What is written in
style may not always be formal, and vice versa. The same can be said about a distinction
based on formality. In the case of Chinese, even though classical Chinese elements dating
back to the pre-Qin era, such as 5 (“and,” which corresponds to #0 in modern Chinese),

have a close affinity with the modern written style, they may not always be the most formal.
As we will see later, the most formal registers actually do not have the most classical
Chinese elements. In order to accommodate the intricacies of stylistic/register variation,
obviously more than one distinction is required.

Past work on stylistics was mostly on features in isolation, such as word length and
lexical and syntactic choices, in the absence of a broader account of how such features may
figure in the overall scheme of stylistic variation. As an example of specific problems with
single features, categorization based on single features can be problematic, as different
features may lead to contradictory classifications. For example, word length as feature
cannot be used to classify texts into written vs. non-written types. Monosyllabicity, a
distinct characteristic of classical Chinese often associated with the written style, cannot
be used to characterize modern written Chinese as a whole, which tends to favor disyllabic
words.

A third problem is methodological. Much of previous work on stylistics was based
on introspection and anecdotal evidence, without empirical and quantitative support. For
example, the stylistic markings in dictionaries, mostly based on the compilers’ intuition,
are neither complete nor consistent (Zhang, 2017). Introspection is also limiting. The
aforementioned stylistic affinity of syntactic categories like nouns and morphological
processes like nominalization will be hard to ascertain by introspection alone, without
using corpora and statistical methods. Finally, without the support of quantitative
information, it will be hard to go beyond simple dichotomies and entertain the possibilities
of continuums, which are gradient in nature.

1.3 Multi-feature and multi-dimensional (MM) framework
Biber (1988) was perhaps the most influential work in introducing a multi-feature

and multi-dimensional (MM) paradigm. MM-style research is different in three major
ways:
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a. multiple features, instead of single features, are examined simultaneously
b. multiple dimensions, instead of a single distinction, are entertained
c. more empirical, being corpus-based and quantitative in methodology

Using 67 mostly grammatical features, 23 registers from spoken and written
corpora (such as press reports, official documents, and speeches) and the statistical method
of Factor Analysis, Biber (1988) extracted six dimensions of register variation for English,
driving home the fact that no single feature/dimension can characterize register variation:

Informational vs. involved production
Narrative vs. non-narrative

Explicit vs. situation-dependent reference
Overt expression of persuasion
Abstractness/nonspecific

Online informational elaboration

ogakrwdE

Since Biber’s initial study on English, a number of MM studies of register variation
have been carried out for other languages, including one on Taiwanese (Jang, 1998) and a
number of them on Mandarin Chinese by the present author (Zhang, 2012, 2013, 2016,
2017, & forthcoming).

According to Zhang (forthcoming), two dimensions, rather than a single
dichotomous distinction, characterize the style in modern written Chinese. In addition to
the literate dimension, which is related to the common spoken vs. written (or formal vs.
informal) distinction, there is a separate dimension, dubbed Alternative Diction,
concerning the manner of expression. This will be explained in Section 4, where the two
dimensions are presented in detail.

Although not couched in the same terms, the idea of two dimensions also seems to
be implicit in Feng’s (2010) analysis, which is mostly derived conceptually rather than
using corpus data. His analysis separates situation (1IEZ{ [formal], associated with At 15
[ & [modern written Chinese]) from diction ()& # [dignified and elegant], associated with
HARIEE [classical diction). Texts using more classical diction are not necessarily more
formal, nor vice versa. To show the disassociation of diction from formality, Feng uses the
examples of the Yellow Emperor Epitaph [% 77 4% 3] and Romance of the Western
Chamber [P4Jfi1c]. Although the Yellow Emperor Epitaph is both formal and classical, the
classically-worded Romance of the Western Chamber is not formal at all.

1.4 Gathering data in MM-style variation research

Research on stylistic variation requires frequency data of the relevant linguistic features
in various contexts, such as registers. Therefore, the initial steps in a MM-style study are:

a. Selecting stylistically relevant linguistic features
b. Selecting a balanced corpus with multiple types
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c. Collecting frequency data of features in various types
In what follows, each of these steps will be illustrated.
1.4.1 Feature selection

To avoid any a priori assumption, in principle any feature that is potentially
relevant to stylistic variation should be included. It can be a lexical item, a phrase, a
syntactic category, such as noun and verb, and even a whole construction. However, there
are practical considerations that limit the number and type of features that can be included.
First of all, only those that can be searched for with little or no manual work can be included.
Searching for discontinuous strings such as &7 ... [X%p [ in addition; except for] will
require extra work. To ensure reliability, only features with high enough occurrences
should be selected. This consideration favors whole parts of speech and function words. In
order for the features to be visually legible on the bi-plots generated by SPSS, the number
of features should not be too large either.

1.4.2 Balanced corpora

As the most important information in stylistic variation concerns how style varies
in different contexts, the selected corpus needs to provide such variant contexts, namely
multiple registers. In other words, the corpus needs to be balanced. One example of
balanced corpora is the Lancaster Corpus of Mandarin Chinese (LCMC), which includes
as many as 15 registers, despite its modest size of one million words (see Table 1).

Table 1. LCMC registers

Register Abbreviated label
News reportage NewsRep
News editorials NewsEd
News reviews NewsEev
Religion Religion
Skills. trades and hobbies Skill
Popular lore PopLore
Essavs and biographies Biography
Reports and official documents Official
Science {(academic prose) Academic
General fiction FicGen
Mystery and detective fiction  FicDec
Science fiction FicSci
Adventure/martial arts fiction  FicMart
Romantic fiction FicRom
Humor Humor

As can be seen, LCMC is quite finely differentiated. Some major register categories
have subcategories. Fiction alone has five different subtypes and the journalistic type have
three subtypes. Such fine differentiation allows us to gain insight into intraregister as well
as interregister variation.

Another well-known balanced corpus is the much larger BCC corpus from Beijing
Language and Cultural University, albeit with only four types: % [literature], g T
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[press], f5# [tweets], and 457 [science and technology]. Its large size will prove vital in
studying lower frequency lexical items, such as near synonyms.

1.4.3 Collecting frequency data

Frequency data of features in registers can typically be obtained by searching the
chosen corpus through an interface. For example, LCMC and several other similarly
structured corpora (UCLA, ZCTC) are available online at the Beijing Foreign Studies
University CQP website (http://111.200.194.212/cqp/), which hosts altogether 41 corpora,
both Chinese and English. The BCC corpus has its own online interface, which provides
rather extensive search options. The frequency information is given both in raw counts and
normalized counts (typically per million words), which facilitates comparisons between
registers.

The retrieved frequency data can be first organized in an Excel file, before they are
entered into SPSS. Seen in Figure 1 is a partial screen capture using the LCMC corpus
with its 15 registers.

ADJ V N ADV adj adv n v p deN deV Vde

NewsRep| 2.9 11.7 18.58 4.9 0.14 0.018 0.84 0.225 3.1 4.405 0.303 0.12
NewsEd | 3.1 13.3 18.23 5.824 0.14 0.031 0.68 0.283 3.31 5.216 0.173 0.128
NewsRev| 3.4 12.6 20.03 4.655 0.07 0.014 0.36 0.091 3.62 6.352 0.238 0.053
Religion | 2.8 12 17.69 5.515 0.33 0.035 2.03 0.84 3.65 5713 0.13 0.046
SkillHob | 4.3 14.7 189 5518 0.26 0.037 2.01 0.453 3.79 4.45 0.166 0.113
Poplore | 3.5 13 17.31 6.136 0.14 0.029 1.21 0.305 3.18 4.975 0.271 0.144
BioEssay | 3.1 12.9 14.93 6.293 0.21 0.03 1.13 0.347 3.2 4.376 0.362 0.166
Official | 2.2 13 24.93 253 0.06 0.006 0.35 0.119 3.4 4481 0.18 0.017
Academic| 3.3 12.1 21.46 4.958 0.13 0.017 1.06 0.271 3.75 6.536 0.229 0.054
FicGen | 3.6 13.7 13.24 7.166 0.19 0.021 1.43 0.252 2.56 3.975 0.512 0.303
FicDec 2.8 12.9 14.42 6.461 0.38 0.043 1.31 0.453 2.83 4169 0.4 0.201
Ficscifi | 3.8 13.1 13.3 6.787 0.15 0.062 0.86 0.154 2.69 5.401 0.678 0.131
FicMart | 3.2 13.1 12.75 7.866 0.46 0.138 2.57 0.877 2.34 2.737 0.269 0.323
FicRom | 3.6 12.9 11.83 7.485 0.23 0.053 1.07 0.26 2.73 4.39 0.663 0.308
Humor | 2.4 15 14.28 6.433 007 0.02 0.8 021 2.07 2.608 0.399 0.261
Figure 1. Data Matrix in Excel file (columns= features; rows=registers)

2. Two Statistical Procedures

To make sense of the large amount of frequency data gathered, statistical methods have
to be employed to extract a smaller number of underlying factors or dimensions, which
may reveal some meaningful patterns. This kind of procedure is generally referred to as
dimension reduction. In this section, two kinds of dimension reduction procedures will be
briefly described, namely Factor Analysis and Correspondence Analysis.

2.1 Factor Analysis

A method such as Factor Analysis is commonly used to reveal underlying factors
hidden in the bewildering amount of variability. According to Wikipedia
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(https://en.wikipedia.org/wiki/Factor_analysis), “Factor analysis is a statistical method
used to describe variability among observed, correlated variables in terms of a potentially
lower number of unobserved variables called factors” (see Gorsuch, 1983, for a classical
exposition of the method).

In the field of teaching Chinese as a foreign language, Factor Analysis has been
used in the study of learning strategies, such as those for learning Chinese characters (Shen,
2005) and in the study of rating criteria used in assessment of learners of Chinese (Chen,
2016).

For the non-statisticians though, Factor Analysis presents quite a steep learning
curve. Correspondence Analysis (CA), which also can accomplish the reduction of large
amount of data into smaller number of dimensions, provides a more user-friendly
alternative.

2.2 Correspondence Analysis (CA)

Even though Factor Analysis has been the preferred method for dimension
extraction in MM-oriented research, the present author’s studies have all employed
Correspondence Analysis. According to an online publication:

In a nutshell, correspondence analysis (CA) may be defined as a special
case of principal components analysis (PCA) of the rows and columns of
a table, especially applicable to a cross-tabulation. ...... Its primary goal
is to transform a table of numerical information into a graphical display,
in which each row and each column is depicted as a point
(https://www.mimuw.edu.pl/~pokar/Statystykal /EKSPLORACJA/Corre
spondenceAnalysissfUNESCO_IDAMS_CorrespAnal.pdf; for details of
this method, refer to Greenacre, 1984).

CA has been commonly used in market research, such as brand preference, by
different demographic groups. It has also been used in literary studies to uncover hidden
patterns of linguistic usage, such as a writer’s preferences in lexical choices. According to
Gries (2015), CA is only occasionally used in corpus linguistics work. As far as the author
is aware, it has not been adopted for the study of register variation using the MM model.

Correspondence Analysis is much easier to use than Factor Analysis. It is highly
flexible with data requirements, the only strict data requirement being a rectangular data
matrix made up of columns and rows with no negative entries. According to Tabata (2007),
which also employs Correspondence Analysis instead of Principle Component Analysis
(PCA) and Factor Analysis (FA) in his study of English literary authors, “one advantage
CA has over PCA and FA is that PCA and FA cannot be computed on a rectangular matrix
where the number of columns exceeds the number of rows.” As the number of columns is
most likely many times the number of rows, the data do not readily lend themselves readily
to Factor Analysis without extensive re-organization. There is also no need to deal with
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the choice of rotation methods, which do produce different results. Like Factor Analysis,
Correspondence Analysis is also available in common statistical packages such as SPSS.

The greatest appeal of Correspondence Analysis lies in its intuitive bi-plot
visualization: “Categories that are similar to each other appear close to each other in the
plots. In this way, it is easy to see which categories of a variable are similar to each other
or which categories of the two variables are related” (SPSS help). In other words, the closer
things are together, the more alike they tend to be, as in the Chinese saying %7 |){ 25 8% [birds

of a feather flock together]. This kind of intuitive visualization can help detect relationships
among categories and also aid in the interpretation of dimensions. Correspondence
Analysis is therefore better suited for exploration and practical applications. An example
of a bi-plot is given in Figure 2, which shows the distribution of the 5 text types from
COCA (Corpus of Contemporary American English, https://corpus.byu.edu/coca/ ) along
the horizontal and vertical dimensions.

fiction

academic
o o]
magazine

newspaper
o

spoken
(o}

Figure 2. Distribution of COCA text types

Newspaper and magazine are understandably closer together than anything else, as
both are journalistic registers. On the other hand, academic writing, fiction and spoken are
farthest apart possible, academic being most different from fiction and spoken on the
horizontal dimension and fiction and spoken are most distinct from each other on the
vertical dimension. Details of the pilot study using COCA will be given in section 5, where
the two dimensions will be interpreted.

3. Running Correspondence Analysis in SPSS

In this section, the technical details on applying Correspondence Analysis in SPSS
will be briefly described. The major steps for extracting dimensions and generating bi-plots
include the following:

1. Coding frequency data (as shown in Figure 1) in SPSS
2. Selecting options for dimension extraction
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3. Selecting options for bi-plot display

Interpreting the dimensions and plots will be done in Section 4, where sample results of
the author’s recent studies will be presented.

3.1 Data coding in SPSS

After gathering data in the form of frequency of occurrence of different features in
various contexts, the next step is to create the data file in SPSS. A special note is in order
on data coding, as this step is potentially the most unintuitive part of the whole process.
For researchers familiar with Factor Analysis, a notable difference exists in how data are
coded in the SPSS implementation of Correspondence Analysis. Instead of using variables
directly to represent linguistic features (columns in the earlier Excel file) and registers
(rows in the Excel file), all the linguistic features are represented with one single variable
(named, for example, as Feature), which is then divided into the same number of values as
the number of original variables; in the same manner, all the register features are also
represented with one single variable (possibly named Register), which is likewise divided
into the same number of values as the number of original registers. The values of both
features (frequencies of features in registers) are coded in the third feature called Count. A
screen capture showing this scheme is given in the Figure 3 below. The rows represent the
values of the features Features, Genres (registers) and Count:

.
#3 “BCC.sav [DataSet] - IBM SPSS Statistics Data Editor = | B |

File Edit View Data Transform Analyze DirectMarketin Graphs Utilities Add-ons Window Help

SHe 0 e BLANF B &

Wisible: 3 of 3 Variables

features | genres count var var var var

1 66880470 =
2 1513.57978 I
31534 73645
4 1477.83708
1 12.93023
4.14046
31.23434
11.96914
16.23104
71.19494
9.05705
3594207

||~ ||| e =

w

10
"
12

Figure 3. Example of coding scheme in SPSS
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PR R RN

The current version of SPSS (v25) supports both English and Chinese text, as seen
in Figure 4, which uses a mixture of Chinese and English in the labels for the text types:
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- -y
"@ Value Labels [&
Value Labels

Label: [Literature3?

Remove

1 ="Literaturesz”
2="Pressif"
3="Tweeti¥"

4 ="Science £

[ QK ][Cancel][ Help ]

Figure 4. Text in either English or Chinese

3.2 Applying Correspondence Analysis (SPSS)

To run the Correspondence Analysis procedure, choose the Dimension Reduction
option from the pulldown menu Analyze and then choose the Correspondence Analysis

option, as seen in Figure 5:

n  Analyze Direct Marketing

Reports

[

Dgscriptive Statistics

Taples

Compare Means

General

Linear Model

Generalized Linear Models

Mixed Models

Correlate

Regression

Loglinear

Neural Networks

Classity

Rimension Reduction

Scale

Nonparametric Tests

Forecasting

Figure 5. Correspondence Analysis in SPSS

Graphs
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4 Optimal Scaling

You will then be asked to choose from the various options associated with the extraction
of dimensions, as shown in Figure 6:
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"Q-\ Correspondence Analysis: Model &J

Dimensions in solution; E

Distance Measure

@ Chi square
©) Euclidean
|
Standardization Method 1
@ Row and column means are removed i

Mormalization Method
@ Symmetrical © Row principal @ custom
@ Principal @ Column principal

[Qomjnue][ Cancel ][ Help ]

o

Figure 6. Options for extraction of dimensions

The number of dimensions in the solution can be specified by the user. The
procedure can automatically generate up to N dimensions (N=number of registers minus
1). So for LCMC, 14 dimensions (15-1) will be generated and for BCC three dimensions
(4-1) will be generated. While the present author has found the first 2 dimensions to be
most interpretable, it is up to the reader to explore greater number of dimensions.

The default choice for Distance Measure is “Chi Square,” the default for
Standardization Method is “Row and column means removed,” and for Normalization
Method the default choice is “Symmetrical.” The choices “Row principal” and “Column
principal” have the effect of stretching the horizontal or the vertical dimension.

There are also various options for the display of Plots, as seen in Figure 7.
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r Scatterplots

[+ Biplot
[« Row points

¥ icolumn points

ID label width for scatterplots:

f count

r Line plots
] Transformed row categories

[] Transformed column categories

r Plot Dimensions
@ Display all dimensions in the solution

(©) Restrict the number of dimensions

_»_-
Figure 7. Options for plots display

u;mﬁnue” Cancel H Help ]

When the “Row points” and “Column points” options are checked under
Scatterplots options, separate bi-plots for features and registers are generated.

Finally, when running the procedure, it is possible to select a subset of contiguously
numbered features or registers with the option of “Define Range,” as is shown in Figure 8.
This can be used to explore the effects of excluding certain features or registers from

computation.

Define Range...

Column:
|genres(15) |

Define Range...

| ok |[ paste |[ Reset |[cancel || Heip |

FQ Correspondence Analysis T S S ﬁ
& count - |features(1 100) |
Statistics

Figure 8. Option for using subset of features & genres (registers)
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4. lllustrative Results: Mapping Stylistic Variation in Written Chinese

In this section, some sample results from two studies in Zhang (2017) will be used
as an illustration. They respectively demonstrate the two stylistic dimensions in written
Chinese and a more close-up look at two sets of near synonyms mapped along these two
dimensions.

4.1 Two dimensions of written Chinese (LCMC)

To demonstrate the overall dimensions in written Chinese, the LCMC corpus with
more finely differentiated registers (albeit with a small size) will be used. Most of the 50
features used are structurally related items, as they occur more frequently.

In this section, it will be shown that contrary to the commonly assumed one single
formal/written vs. informal/spoken distinction, at least two dimensions of stylistic variation
are found for written Chinese, which are respectively the “Literate” dimension and the
“Alternative Diction” dimension. As mentioned in section 3, even though the number of
dimensions can be as many as the number of registers minus 1 (15-1 for LCMC), it has
been the author’s experience that only the first two dimensions have sufficiently clear
interpretations.

As Correspondence Analysis is mostly used for exploratory studies, measures of
statistical significance such as eigen values and scree plots will not concern us further.
Suffice it to say although small in number, the total variation accounted for by the two
dimensions is very high (around 80%). Furthermore, the correlation between the two
dimensions is small, which means the dimensions are sufficiently independent of each
other.

4.1.1 Dimension 1: Literate
Dimension 1 (the horizontal dimension) is a very strong dimension, accounting for

two thirds of all variation. On the bi-plot in Figure 9, where 50 linguistic features are
distributed in a two dimensional space, several clear patterns can be noted:
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Figure 9. Clustering of interactive/narrative features on Dimension 1

1) There is a clear clustering of interactive/narrative features on the left (encircled),
such as pronouns (B [1]. #& [you]. #b [she]. fth [he]. #R41[you plural]), particles (i),
aspectual features (7. #&. 1¥), the two verbal de (1. 13) and measure words (£).

2) There are clear contrasts between verbal and nominal features: verbs (=) and
their associated features, such as the two verbal de (. %) and the aspectual markers (7 .
#. 13) are on the left, whereas nouns (4) and associated features, such as nominalized
verbs (&) and adjectives (f248) and attributive adjectives (3E18), are on the right.

3) There is a clear contrast between verbs in general (=) and light verbs: verbs in
general are very centrally located while light verbs such as jinxing (3 17) are very

peripheral, being almost at the extreme right of the plot. There is a similar contrast between
adjectives in general and attributive adjectives: adjectives (F2) are fairly centrally located

while attributive adjectives (FE18) are to the right of it. The contrast between the three de
(8. #b. £4) is also quite astounding. The nominal # is clearly to the right of the verbal
15 and #h, as highlighted in Figure 10:
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Figure 10. 5. #b. #Y on Dimension 1

4) The contrast between the two kinds of punctuation marks, shown in Figure 11,
is no less astounding: question, exclamation, colon and quotation marks are all on the left,
whereas parenthesis, semi-colon, and Chinese-style pause marks (. ) are all on the right.
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Figure 11. Two kinds of punctuation marks on Dimension 1

The distributional patterns are strikingly reminiscent of the commonly evoked
“spoken vs. written” distinction, even though the LCMC corpus is exclusively written. It
seems the same parameters that distinguish spoken and written styles are also at work here,
such as the degree of interactivity, narrativity, nominal vs. verbal and unplanned vs. pre-
planned, and so on. We will dub Dimension 1 the “Literate” dimension.
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4.1.2 Dimension 2: Alternative Diction

While Dimension 1 seems to evoke the commonly used “spoken vs. written”
distinction, the existence of the second dimension should be particularly worthy of note.
Obviously, this is only possible with the multi-dimensional framework. But substantively,
what can the second dimension be?

On the plot in Figure 12, one immediately notices the clear clustering of classical
Chinese elements (encircled) on the upper half of the bi-plot.

g5 o W : g B

Figure 12. Clustering of classical elements on Dimension 2

These classical elements are of two kinds: individual items . PA. Fr. 5. F. Z.
¥ Jo. f¥), located towards the bottom right of the encircled area, and four class features
(BZF. #1%. JEHE. BIR), located towards the top left part of the encircled area. These
class features may require some explanation. The Z in their labels means that these are
bound morphemes that can only be part of compound words in modern Chinese but can
still occur as standalone words in classical and classical-flavored texts. An example can be
given from the LCMC corpus: 3¢ T 3§ i , & 0y , R BR [under the dike, roosters
crow, birds chirp, and dogs bark]. The three underlined syllables are such morphemes. "%
[chirp] is verbal (3)%); X [dog] is a nominal morpheme (%4 %), and; #R [bark] is again
verbal.

It is worth noting that of the two kinds, the classes of bound morphemes are more
positive on this dimension than the individual words, although they are less literate on the
“Literate” dimension. This may mean that they are less integrated into modern written
Chinese. They also seem to be more likely to be content words (5Z17]) rather than function

words (K iA]).

The contrast between classical words and their non-classical counterparts can also
be seen in the two minimal contrastive pairs of #% vs. 4 and =2 vs. [, given in Figure
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13. The classical ¥ and 2 are both north of their non-classical counterparts % and )
respectively.

E %
% Wk, 2%
o
FoEc
N .i%
i h =
o it :
i a N
i 1 |6y
i LA ;
* g a B il
X p i : ﬂlf! 22
t gyt &
~ ST :
? AR @ .
e o i S 2 z
I R 45 B

Figure 13. 3% vs. 3 and Z vs. #9 on Dimension 2

Even though “classical” seems to suggest itself readily as the interpretation for
Dimension 2, “Alternative Diction” may in fact be more accurate (Zhang, 2017). This is
because classical elements are not the only ones with this distribution; some non-classical
elements also are similarly distributed. These non-classical items include literary elements,
dialectal elements, internet neologisms and other non-canonical forms, whose presence can
be seen in larger corpora such as BCC.

The term Alternative Diction may require some explanation, as it is quite unlike the
familiar notions of formality and writtenness. The best examples to illustrate Alternative
Diction are the minimal pairs presented in Figure 13, which are identical in meaning but
distinct in word choice resulting from a stylistic contrast unrelated to the dimension of
Literateness. #% is an alternative word choice to the synonymous #%, and 2 is an alternative
word choice to the synonymous f¥]. The stylistic difference between ¥4 vs. 2 and 2 vs.
f] cannot be attributed to formality or literateness on the basis of distributional evidence
shown in Figure 13.

“Alternative Diction” is even better motivated when we go beyond Chinese. In
Section 5, a two-dimensional analysis will also be presented for English, which shows
remarkable similarity to Chinese. But needless to say, the second dimension in English,
also interpretable as “Alternative Diction,” cannot be classical for obvious reasons.

Compared with Dimension 1, the second dimension is much weaker in that it only
accounts for less than one-sixth of the total variation (two-thirds accounted for by the first
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dimension). This statistical information may well be indicative of the relative importance
of the two dimensions.

4.1.3 Distribution of the 15 registers in LCMC

The distribution of the 15 registers of LCMC is given in Figure 14. The distribution
pattern provides additional support for our interpretations of the two dimensions.
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Figure 14. Distribution of LCMC registers

On Dimension 1, official documents (& 77), academic writing (%K), and one of
the three news types (Zzi&) are the right most on this dimension, whereas all five types of
fictional writing (/N%. S185. B4, R, F#T) and humor (44 2K) are on the
opposite side, with news reports (3f%i&), hobbies and skills (3% &), religion (32 %X), popular
lore (3&4), and biography ({£1ic) in between. This seems to concur with both our intuition
and the distribution of features seen earlier.

On Dimension 2, the text types most alternative in diction are hobbies and skills,
religion, and martial art novels. The least alternative are official documents and humor. In
the middle are all types of fiction, all news types, and academic writing. While this may
be initially surprising, it is in fact independently collaborated. Tao (1999) observed that in
hobbies/skills texts, such as recipes, the classical & is more frequent than the synonymous

modern $&, which is found more often in formal texts such as political commentaries. It is

also fairly reasonable to accept that highly conventionalized official documents and
academic writing are not as alternative in diction as martial arts novels.

Having two dimensions allows a text type to have different stylistic values on the
two dimensions. For example, official documents rank the highest on Dimension 1 but
almost the lowest on Dimension 2; official documents and humor, which are very close to
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each other on Dimension 2, actually occur at the opposite ends of Dimension 1. Finally,
martial arts fiction, which is sandwiched between general and romantic fiction on
Dimension 1, is actually quite far from the other fiction subtypes on Dimension 2. The
addition of the second dimension allows us to avoid some of the quandaries that the single
spoken vs. written distinction forces on us. For example, the separation of the two
dimensions makes it possible to account for the fact that text types having more classical
Chinese elements, such as hobbies and martial arts fiction, are not necessarily more literate,
and vice versa.

4.2 Mapping near synonyms

One of the practical applications of Correspondence Analysis is clearer explication
of near synonyms. Near synonyms are a major source of difficulty in learning Chinese. It
is also difficult to describe their differences in a clear and objective manner. Reference
works such as dictionaries can be vague and equivocal. Correspondence Analysis can
provide a more fine-grained and empirically-based picture of the differences between them.

Presented in this section is a study based on Zhang (forthcoming). For this study,
the same methodological procedure is used as in Section 4 above. Naturally, as the
objective here is to show the differences between near synonyms, sets of near synonyms
will need to be added to the feature set. Another difference is that the larger BCC corpus
is used, which is more suitable for the study of lexical features due to its greater size.

One set of near synonyms, 9%, . &+. &=+ and & A, will first be used
for illustration. As shown in Figure 15, these five near synonyms for “women” are
distributed along the horizontal dimension in a fairly astounding manner, from most literate
to least: L >L M > &L F2>%+>%& A (the orientation of the bi-plot is flipped from
earlier bi-plots using the LCMC corpus). While the plot offers a more gradient picture,
which introspection cannot hope to do, it seems in fact quite intuitive. Another striking fact
is that 2z differs from the other four in being more neutral on the literate dimension but
stronger on the alternative diction dimension. While this is hard to come by from intuition
alone, it too seems to agree with our intuition, as it is more commonly found in classically-
inflected texts, such as martial arts novels or theatrical literature, in the classical style.
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Figure 15. Five near synonyms (left: + Literate; bottom: +Alternative Diction)

The second set of synonyms for illustration is the homophonous pair /£ and i
[do/make]. This pair has been the bane of Chinese language users, as they seem very
similar and are sometimes used interchangeably. Although L(1(1980), Teng (1996), Wang
(2005), Yang and Jia (2003), and G. Zhang (2010) all agree that the two are different in
collocation, /f being more abstract (better rendered as “doing”) but 5 more specific and
concrete (better rendered as “making”), their judgements nevertheless differ. While LU
(1980) considers {F to be more classical in flavor, G. Zhang (2010) considers both 1f and
fi to be neutral stylistically.

The use of corpus data and Correspondence Analysis helps resolve the difference in
subjective judgement. The difference between the two shows up quite clearly on the bi-
plot in Figure 16, as 1F lies at the more literate end of the horizontal dimension, consistent
with Lii’s observation that it is more abstract than fi . As noted by Biber (1998),
abstractness is also associated with literateness.
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Figure 16. Partial bi-plot contrasting & and
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5. An English Example

It will be shown in this section (based on Zhang, 2017) that the same methodology
can be applied to English, too. Furthermore, the two dimensional analysis of Chinese gets
cross-linguistic support.

For this pilot study, the large COCA corpus (The Corpus of Contemporary
American English) was used (https://corpus.byu.edu/coca/). According to the developer of
the corpus, Mark Davis of Brigham Young University: “The Corpus of Contemporary
American English (COCA) is the largest freely-available corpus of English and the
only large and balanced corpus of American English.” It includes 520 million words with
5 types of texts: Spoken, Fiction, Magazine, Newspaper, and Academic. For this study, 88
lexical and grammatical features were chosen based on their potential effect on stylistic
variation.

Given the 5 types of texts, 4 dimensions (5 minus 1) can be automatically generated.
But as in the case of Chinese, only the first two dimensions seem clearly interpretable.
Striking similarities between Chinese and English are found.

5.1 Dimension 1: Literate

Figure 17 shows the distribution of the 88 features. Given the distribution patterns,
it seems reasonable to assume that this primary, horizontal dimension can be interpreted
the same way as in Chinese, i.e., as one of literateness. A number of literate features are
found on the left (encircled). Passives, both the by-variety and the one without by, are left
of center. Nominal suffixes, such as -ity, -tion and -ness, also lean toward the left. Also
found here are literate and formal words and expressions like upon, whom, thus, hitherto,
demise, due to, of the opinion, e.g., i.e., and etc. Parenthesis, hyphen and semi-colon, all
associated with carefully crafted texts, also appear in this region. In contrast, the right side
of the plot is populated by features such as personal pronouns, colloquial expressions
(absolutely, kind of, a couple of), contracted forms, interjections, and punctuation marks
such as quotation marks, colons, questions, and exclamations.
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Figure 17. Clustering of Literate features (encircled)

There are some clear minimal contrasts between synonymous items such as efc. versus and
so on, I'm versus I am, and because versus due to. Most noteworthy is the distinction
between the singular person and the plural persons, located far apart on this dimension:
while the singular is stylistically more neutral, the plural evokes the flavor of legalese, as
in: “persons of known heart conditions should refrain from using the spa.” The stylistically
equivalent plural counterpart of person is thus not persons but more likely people.

5.2 Dimension 2: Alternative Diction

On the secondary, vertical dimension, there are some distributional facts that clearly
support the interpretation of this dimension as “Alternative Diction.” A number of words,
expressions, and constructions are found at the top (encircled) of Figure 18. In addition to
literary-sounding lexical items, such as thou, hereby, enthuse, eying, there are also
constructions such as none too+adj. (e.g. none too pleased about the prospects of meeting
the family), of late, what a + noun (e.g. what a wonderful morning), many a + noun (e.g.
many a thing you know you'd like to tell her), noun + that I am (e.g. fool that I am). A
feature that assumes extreme positive value on this dimension is the pluperfect construction,
as used in when | got there, he had already left. While the simpler when | got there, he
already left may now be more frequently used in speech, the pluperfect can still be found
in literary texts.
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Figure 18. Clustering of Alternative Diction features (encircled)

Also found in this area is the non-canonical, inverted construction that is associated with
literary usages (Green, 1982). They include never + inverted clause (e.g. never have | been
so insulted!), were | (alternative to if | were), had | (alternative to if | had), in came
(alternative to came in).

The distribution of the 5 COCA text types, already seen in Figure 2 and repeated in
Figure 19, provides clear support for the interpretations of the two dimensions: academic
writing is the most literate while fiction is the most alternative in diction.
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Figure 19. Distribution of 5 COCA text types

6. Theoretical and Practical Implications

As has been demonstrated, Correspondence Analysis is a more intuitive and easier to
use alternative for carrying out multi-dimensional research on stylistic variation. But the
wider use of this tool should have theoretical and practical significance beyond the obvious
methodological advantages.

Theoretically, the easier application of Correspondence Analysis may encourage
more researchers to conduct corpus-based multi-dimensional studies of stylistic variation.
On stylistic matters, one no longer has to rely solely on introspection, which tends to be
grossly simplistic. Not only can the multi-dimensional framework present a broader and
more fine-grained picture of stylistic variation than simple dichotomies, it also allows for
the possibility of gradient continuums, which binary distinctions do not.

Pedagogically, two-dimensional “stylistic maps” can obviously be helpful as well.
Instead of relying solely on the admittedly useful heuristic notion of spoken vs. written,
learners can see in a visually intuitive manner much finer shades of stylistic differences.
As seen in section 4.2, near synonyms such as %, M. %F. &4 and LA can
be shown to be clearly differentiated along not just one but two dimensions.

Another important application, especially in upper-level Chinese classes, is in the
area of classical Chinese elements. A better understanding of the role of these elements in
modern written Chinese will no doubt lead to more judicious instruction. We have shown
that contrary to a common assumption, they are actually not exclusively associated with
formal written texts. This has important pedagogical implications for issues concerning
priority-setting, selection, and sequencing, which have not been sufficiently addressed. For
example, how important are classical elements to overall proficiency in written Chinese?
What kind of classical elements should be prioritized and introduced first? What kind of
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texts should be chosen that contain such priority elements? Corpus-based, multi-
dimensional research using Correspondence Analysis should have a direct impact in this
area.
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MWE. #2587, (pedagogical grammar)— B/ sG55 252, EEMEN
Kt amA E AL, Nasaji and Fotos(2011)2 %!, # —EE Y #7028 HiE
s AR, AT DL SR R v L R W R S E AR R I 1 P RS I R
HE. RN BB S, BEHRFEAN NS S E EER, R
REA R LW FCREY) 4 1 i T 22 SR CEAFE 1986; 0dlin1994;

9 3C3HE 2008; BRSFAE 2009; Nasaji and Fotos 2011)585 . AH 77 #8 HH A5
BHEGE S 2, DME R SARMAFEEHT LR, DAERE 3 A5 m ) = e
fiaranis, SBERERHE AW E Y. |k, REAREEH
FE B T 2 REVEEN R, AR YR E 1 (practicality) BLAH 2 (frequency) »

fiidE th 339 MEEEVERS, & A TR 61 8. A)14ER8 110 fEAN )1 1%
168 flil. Hk, MRIFLFEEE EERIEEAENELL, BaasH T AR
R AR FAEA, WK RS G B R DU B G [ B, 8
i ANEHBL. ANESERR ], @S [ e R ], PRt TE AR
amitk s mtEEE B, AR ERE SRR RN, Rk
PR SARFH BB AL AR, VAEEANH ORGSR
21 F (BEE R YR B ) A U R, RETE A R R e GE
J# R TR S R R BRI AR . FE R TI E R R R
HaEmAt, PR A SRS g SEEVR R 2 S, s A SR GG e N ) L AR
A BRI IE B, — PG B4 [ B . AR
FaEHH [ oCRE g G E | RS (R R AR AR B8, TR (L
HWAEZER: E EAHEZ BN, RASEE SRS R R
TR BAHERE IR TR, 0 ARSI A SRR R O S
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Abstract: Grammar teaching and Pedagogical grammar have been a
highly discussed issue. Nasaji and Fotos (2011) indicate that in the process
which second language learner develop communication skill for precise
and fluent use of the target language; the “pedagogical grammar” must
play an important role in language teaching designs and activities.
Therefore, the importance of course designs and activities in grammar
teaching are apparent. However, it is quite a dilemma to strike a balance
between theories and real classrooms. For one, the researches on the
sequencing of Chinese grammar teaching are important yet unfound. For
another, although pedagogical grammar and theoretical grammar are
closely associated, they are inherently different. Past studies have
distinguished the differences between the two (e.g., Shi, 1986, Odlin, 1994;
Deng, 2009; Nasaji and Fotos, 2011). Therefore, it calls a need for CSL
teaching to clarify the structure of pedagogical grammar. For this reason,
the corpus-based study comprehensively incorporates CSL teaching and
learning into a Chinese hierarchical Grammar bank. This Chinese
hierarchical Grammar bank (total 339 grammars: 61 grammars for
sentence type, 110 grammars for sentence structure and 168 grammars for
the main components of the sentence) would provide teachers with
teaching assisted resources and learners with individualized learning,
accommodating all the aspects of both teaching and learning. Above all,
the present study looks forward to achieving adaptive and elaborative
Chinese pedagogical grammar teaching and CSL writing instruction with
theoretical and empirical perspectives. Eventually, the study would
implement the Chinese hierarchical grammar bank in real classrooms.
Through the teaching experiments, the project would evaluate the
scientificity, objectivity, and practicality of the applying this system on
Chinese writing courses. This study takes teachers and students from
Division of Preparatory Programs for Overseas Chinese Students in
National Taiwan Normal University as research targets, observing the
writing performance after they use the Automated Paper Scoring for Han
Aid (AES-Han Aid). The study aims to figure out how Chinese
Hierarchical Grammar Bank could apply to AES-Han Aid and help
teachers and students during the Chinese writing course.

BSERR: HEREACT . HURREE, WERRANES . horRs g AR 3
RO R AR B
Keywords: Teaching Chinese as an Second Language, Pedagogical

Grammar, Chinese Syntax, Chinese Hierarchical Grammar Bank, Chinese
Writing Teaching
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1. 5

o}

BREE SRR RS IR R I, b JE AL B B2
AR E e FERR REE B R, WU SRS I AR R AR 1 BE A REIE AN
Pla S EE AR, NARIFOE Vel S maE i S, FAETRANEZKLO
T3 R Rs ], TR G Y i R I e R AB IS A 2 R AR e . AR AR S fE
TEEE R, BT AR R] LS e 2 3 (V) B A s AR RE /T (Hong et al.,
2014), HA s fEic BT M EARAE S ERGIRG MR, EERN %R
T RRR I S RE S YE RN A A R S R IE H Y .

FH A A0 22 8 5 — PRI S0 A 0 R[] PN 39 B %5 /B8 ) (Buckingham & Pech 1976)
MEEBIEBRNIFE B, BRI & B N A EE RTINS AE G 5T, AMERT L
HORER B L TR L RBE R, IR iR B RENAE N E R, AT
SKRUL S HERS, anf i B2 R IR rE s B L E A EE N E. AR EAEE
¥ b, CF A BT RS B SRS E27)(Genre-based Approach; GBA)Z Xz, Iz JE
F(Macken-Horarik, 1999; Kleeman, 1999). AW 70#E UL [ SCREHE2L | A, W&
[ o SR g AR |, AT BEEm B R JE A B &l & 00 355 S AR MO aR s, WPl L
HERR .

Rl [ #0558k (pedagogical grammar) | J& 3 55 S AEZCE I B 2558 Odlin
(199425 | [ HCRFE], TR OREMEEEE R P ARGEENEERINT, &6
P B () RE VR SRR B R A ()RR R A I T H W R MRS . e RS IR
Ferb, FTRLES H R e B S A B ()RR A, BN SR A B L E R
% H BRI RE AR B

BEAt, RO RE 5 A5 bl 7 A e — R R R IR, T g
SCAR R AR BT A+ 2 MR L WSSCEEAR % R B ETS Criterion 205 22550
BEEEEEHREESEL, NERE. AT ER [ 355 O ERERE ]
PR B 8% [ 3R SCR AT H Bt o S5, [l 87 2 (Automated Essay Scoring for
Han, AES-Han)] 24, A0&56E LA [ rpSCIE g sURRTR R | Ao D idt B A A9 B &%
#t(Hong and Chen, 2016) 352 GEIE FH £ DAFERE & 55228 4 (0 R AR A e AR (1 802
E, $RBEECERE B E v EREAE, e S B e B B RER R

Horp, THEECRAE BBIRT o BLECR RS2 | EEE, &G 17 [ it

s A EC R #L(WECAN) | (Chang et al., 2012) [ 1] 285 2 A 3 Sk 54T 25 (HanParser) |
(Chang et al., 2013). [ H SC84 1 7R ELA% I T H (HanChecker) J(Chang et al., 2018)+
[ )35 e T2 (KNGED) ] (Chang et al., 2014)2: 4% 0o BERART, DL IRARAR

. SRR TR EH I RAE SO, N6 R SR B KR ACTFL )5 ERT4 1
RIFEAT N LRt M mertiec i [ 3EREA B B ImeR AR sl At BLE | (BRI 2R 2017;
Hong et al., 2014). 1] [ W 3CPE g EEEH,  DARLRE B S 0 14 I SO0E 2 i e Rl

FHULEA Z R B HERE A 2 B IR ARy, FEAARERN —E Y HGE
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R SRR A R . R R R GEER AR L e 2 bk, th Ryl o 70 SRR B i
FREIRII N, R, FEEARVEE ARG IR R RS, i B T R R
JR I KIS E 5y, oy A) TR, AT AT Ry, R RUR T R
Moy, D RIRIE S REIERL . FEEERRE . RERERIEIL Y IH,

e [ HEESCRAE ARt R R e P2 ) M, KRB NS ERE, 5K
Wil T 2&%: (1)PIEEE 4 (AES-Han Aid). (2)" =4l 2 564435 24 (AES-Han). A%
§i H AES-Han [f7H S 4055 2 IR B2 i pr i 2 R B H ISR B1E 58CE
BEESI RIS B RAT A SR RSE, A8 BUERTRE. AR, U,
1125 2 5 H I L B B AN ), AN AR B AR R AR, BL AES-Han Aid
MEAVEHATE, 18, HHEEEEME SIER, BARRERIE. A, AT
[ 45 A B 5 R Y

AW 7T LRI A 4 O SR A S B B R PE 36 AR E E AERY, KL
[AES-Han Aid | Z#F-F G A [ AGELE | RERE R IR, w6
PR, A T oCPE R sGREIR | AR B, Baes . AT AR BRI
e

DRI, A SURAE R T b SCIE e oRE R R | RakaT ThARE M JE A AT AES-Han
Aids, 73R =K —. U AES-Han Aid A1 [ Ho OB g sCaE7 R | 2 B BLER st
B L, BEOE M SRR S  HE R S N B SR (R R A Y AL AT T
=, 2HUERM [roCls TR | s SO 1R B B A R SR

2. HEBEK

P TE AR B 5 SO ORIV 5, U T 0 R A A
S IS BT B A, DG TS B T SO A R B e,
SRR IR0 B A R, R 2 IEH RSN, DRLAE A BT 4 B
1 3 R SRR 50— T, 5T AT 2500 0 8 15 A R 9
KA AR HO SR Ay 2 e, RRRR AL AGR I LT3
PRBG SR, AR R R R SRR 1V F T2 B
GRRS TV, OFEANIBIEET DAL, ORI RO SR E SR, BB
S Bk — B T USSR I EOP RS O 1V R T AT FL LA 30
REFHG, {E5 05— S SRR A RO 2 A, S ST YR 2
e, Wbk, BERASRECRING . NEFE. TR, HE S0 H
BB, WK SR I

WATF BN TR, AT TR 5 25 A R SCHOM A BT R ER 1 B REAES

UEHEEIHR G A LB, WS EE T AR EETHE RS BB A . AR E S
TR HEREIEEINE R, BEME A B OCE E ORI, A R ST (R s RE )
PR — SR ST 8 R ST S| SR
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M A E RS, fERRRE b AR R, WA G HE N
B S 2 HEB R A AR B VR A 5 e SRR RS, (B A S A B A7 A2 25 SR I I
%, 18R AR B ERE R, A REA R RE LB iRk, e RESR A
HOM e H SRR A A S ARSI, A DU R AR
Ve GERHESOE 2 A, SRR S S AR B e SR R B F BRI RRE RS B
ERL, dmg S HARRNE. REER [ ok e GEA R |, SRR S s HERE
RPN, BYIE REE SO AR BRI A

3. B

TERE S #URAEE P, #E5E VL (pedagogical grammar) B2 2 5 55 7 (theoretical
grammar) A & HA B AT W W, BUREEA TR E DA AR, KBS
TANGEER AR R TR REVR AN . (HNE AN A E AN, R B RS S 2,
PR T B AR EEE B I AE RS B R AT A, 0 HLAS RE VR A SRR B R
Hh S IREEVE N AR T Odlin (1994) 78 — D ke | ik g B E, 2 H B2 AEAER
AR AR, WoFEIEEE R B T R HTE B CRERE BB T IE
Rl R eR, FRPA RN H OB R E A, 7R AR R T AR ) B PR A B
1) 5% 1% (empirical evidence), 5 A LLAE — 552 30 A rp g £ MEfE () 51LS. (Nasaji and
Fotos, 2011; Xing, 2006; E8~7{Z, 2009; Odlin, 1994). SR H A FE: #2218
SEBRE BIATER R, AR RERA SR AT AR, TR AR R B BT
S AR BRI BT R REVE IR L

T 28 A A AE B HE AR SR VA U AR E b, /N R (2002) W 2 B, BUREE VL
(Pedagogical Grammar) {15 KFFERE, RMCEGESE 55 MR EERE NI, (21
S8 T R AR RE L, AR A B SR AV E I BE R I A R 4T 1. Nasaji A1 Fotos
QO EAF IR, LT IIRA, &0 7L, 355 AR,

B £ B (2000) 72 HH AR E BUR I N R ARG =T IR =R F fE, — RIEFEA L .
TERE R FEVA B R A Hi SR BUA AR R Y R B RE M BERE AR RE L R R .
s B IL R BEAE MR 2 b ) 2 FEAEWIRAE 7 WA 2 SRR e s R A R I
£ ? SRR AR A P WA ERE . BAERE Y . mEE USRS
A EE? B W1(2000) 1 58 25 5B BURAE VT RS B JH EX RFREAS A0, [RIRp 31—
SE P B TR AT AR A MR 1) J — 8 ST M ) <<% [ LA EE V2 (consolidating basic grammar)
e, BHEHERRINECRTT I, BRI (2000) 5 B AR 77 m) e — A SR S 58 FH R A HE
ANGE R T S AR SCE AN, T ERZILa T # b T R4 BT &l ARk
BhAR g a2 HERR S, g, SR RRERI A E AT, R EPEA
WELEAT R ARAE TR A s SRR [ R EAERETS ] HUEE

a7 PH(2000) AU BE 1 B HME EE #C PR E B RN, I AR A T e L bE
BRI PR, TRAREE B A M e R RTINS E i
(K1, FARMATIRIEE . RREL ERRIR K EEIE o JHL IR AR SN &) HE ) — B0 10
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SARIF -

¢ SCHE(2008) 8 S35 FEFE UM R REIA AL R R B AR HR URR I, A e E R
P HM P REARL IS P E DA 6 B R — R BRI R AT, AnisE
RIEAFEH, RIRES LA SR, IR, fERBERIZER B
AT HBREE S A, M@ IR, —REEE I FE R BEE MR T,
PRI Bl BRI AC BRI REIRE R L Rl s BLGE SRS, KEN DR
Fef, g EA) fE A SEARERZER AR I, M, RS AR E, MRS
an s S R AR LAGIER .

e B A A S, T IR R, R, SR AfT
AR E A, BB T SO B G A B I0RE /7. B55(5(200)
B HH O SR A (A O T |, R RSB RS 2, T %2
HE S E 2T S g, BT DGR PR . HESRI . Sl Y L s
Per. BEAh. BORFIE(009) U IRBIN S s, AHEZ A HOH A
FIEERE, &0 B R WA GRS S, B, R L, HOGT
sz U B K 60 b SR 2 b, RTS8 U PO 20 2 A

B B B
Eﬁi_aéﬁ /% o

4. PICRERE A GEVRR

AT FEER AR DL R BA 2O 7, ARAB AT k] B AE 5 22 B U2 1 R Bl
H))5%4 (data driven learning, DDL), LR} H KRG BT GH R A0, % A A
B B e AT RE S R R AR R B B AR, LA E S U £ (Hadley,
2002 Tribble A1 Jones 1990), &7 5 it & A IR KB EFHEE J7:i(Johns
1991), AHBABFFE N RS N (2015) F RN (2013). 53— 71, AERHEIRA]
PL&E A B i Bh 28052 (computer-assisted instruction) VA E B aE M SRR A4,
JERAZER 2, Il B2 R AT B8, 585 SR A Ry ] S 2 Tl BR il (Liu and Hwang,
2010), BAWAZ BAM HEER ST S &M DL B H R E N RYGEE SR, |71
. BB %2, 5T EE. B PR K H B SR DL B
Dige, WA BERE A AET T8, HlGnSSHEaeMn, RPebimmag
B micm, A DR H Rrh O AR S B BUE RS, HsrE C &S LL CEFR B HSK
W AR > A A58, ABTEAR 5 2t S B, B = B2 B S0 i, Bt
SCREVEBR I GERS, RA D) o SRR SR, R S R AR BRI I
T A0 5 R ARUR

HATETS b, By (BRE K SE ARV E SRR SR AR (BITEpk 1997)5h, A
e BV . FCR BRI B B T AE, MRS O R A AR RO REVE RS A A

2 FHBZM I CERS A SRR HEERE ). CERSH SRR R, BUEEE S0 [ Chinses
Boost Grammar ] % [ Chinese Grammar Wiki | 55 #8501 [ #5355 e #2222 44 | (http://cel. wzu.edu.tw/),
HET- 5 4NE T K COOL Chinese Plus(http://coolchinese.org/plus/ )45 .
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FER R B S SR, W 2R AP I REVR B SERE . AN T A B R RE AR R R K
IR B BUG 22, BDARGE 2 it — (AR S e B 1A B P e e . Rt
DLEL T 2 ) (O REVA BN 28RS, B B I S R R 2 DU S (0 A B 9, R IERE 45
R 2 R E ERE, B SE(E(2009) & SCEE(1999) BT 42 3, FEIkEEHET
WEERZAE, WS A SRR & s A e, (HE A I S i BB R H A Biase 1)
EpN RN

AW FUER AR 2 AR P U R s e, DR 2 DA REAE R HE st R —
SEMIRHIPE, 4% (Principles of Language Learning and Teaching((6 3B #2118
5 JE A (Brown 2007) B 21 (1) ¥ 88 43 #1 i (Contrastive Analysis Hypothesis, CAH),
Forh 48 HRE & R A0 B N #E 8 9 1 (Stockwell et al. 1965), LAAGKRE & &
MBI ORI, SRR, SR SIER A SOR N JE 8, 70l 2R Z A3 7N 8]
(Prator 1976). 1% #ARIE J7 —IRE:3# (Wardhaug 1970)5 58 2 CAH 17t THIH A Er 55
B R DN P G K 7 1 B G, RSN oA N, (RERIINZE S8 BT
AR A, AR SR e WA S bR A AR S A . B 6 AR EHE R T DL AR AR T AR
HREEIRE AT DU 215 21 (1 228 #E B, ADA e AR MR AR AR HE, [RIRE AR 4B B0 5115 (2009)
Ped): 1B ssE. ARSI EERNER, wlE 1 Pos, 8= ER
BRGNS EE. E8E Faldns B8Ry, & OKEE 7 — & REIER,
E BRI RS R ] DR A% 32 A . 1 8] /N F2(2002) BT Rt 6 L BB VA AE B Em aB vk Hh 0 H B
NE 7 PR AN EE A BAFNE P AN A o AN D OB E 2 B stk I P 2 HERETE, ZRATAI A4
B NS 7 3 B B, (HE2 30 B B BRI F AN A S AH R . 1 EREAAE (1991) 7 FE2:
P BB RE SR E A T TR SR A ED DL S B VE R R R B BRI s, AR
H(2008) W B GEVEZ SRR B S MR IR R, (RIS 2H T i A 2 A A B

B 1 FEEHF R =EER

EIRFEN] 7RIS R TR SR R AR S T A R, BEIR NI
CASRER KB IREIEM R, AR A A 5 TR A 22 2. DRt ek R e
o AGEERR, WUV RS S A2 SR Y, BE0E 2 R R R R E A,
T NS ) B O DA R B S A B R, AEHERR A BRI R B b
PR EIRTHR T, SARSE DL H AU 5 84 2 8 B & B i Hr I .
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5. [ XPEEGERE | B EHESETES
5.1 B3P EEvA e

AR T TR RS ﬁ%%%r]Hji?gg?U%ﬁ%éﬁgﬁﬁlkﬂﬁmﬁggﬁﬁEﬁﬂ%14, (T8 a%
N R %WLE?, Q%ZEE% &%ﬁﬁ%ﬁm&zm&%%gﬁJ
R RS %ﬁﬁﬂﬁﬁﬁjﬁ%,gm%% B AR 2 B2 B 7 T 1B R A
JPTATYE . B T DASR 38 38 25 S5 v T A 2 1 ﬂlﬁ%ﬁ§%§fl R RE S BRI, AR
VA BRI B 2 HAEV A DI Re R E &S RS A0 9 A e Rk m) 8, DRt b S B g i 4
RS B, 28 (R BMRESERNE) (1996). «;1&#«5%; HREEVED) (2009) A
(Mandarin Chinese (afaEv%)) (Li and Thompson, 1981)5: T H# 2, K REEEE
RE SRS o B s — (P g AR a0 R = 2 B .

b XPRAEEDRS

iﬂ%i%ﬁ%}

aFmEm | GTRE

| BB mARRSA |
B 2 HPCRE e GETERERE

BT FURE R B B A VT B S PR PR, e D T AR L K
MId s Rl A PR, A AT RSy, W R E 3~E 5 B

r |
| mMa | A4 EZ T saa
REMS | (EWABs | (FEAHB | (AFS4/80% R/ &+ +t &¥
T T T
%%mﬂ %@ﬁ?%ﬂ R BE/EE ﬂﬁwﬁ)%éﬂ‘%iﬁ
TI Q Q

ERF 4 BARES FEERERES

B 3 PR RSt [T ES] REEE
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&) T %

B4 D) ETe R

=~

HE IR e ) REAE | BMEHE | HEEME B 4,’%.‘—'% 2]
W B | B e BIE =] REAH 3E
3t 7] B & B R B 1% ERXHAHE
EIFEMA | BIFMG | HEHE
18 3% B 1% #3 15) A4 35
iR BIAR | A

®Y M 15

B 4 HXREEREER ARG [HTRE] REH

aF ERRA

%4 | HE | [ E#H (a1 ] (3z8 | na | gnEnn |(Eama | £8 | &5 )
t@2¥ | ABEE | 2E¥ | HEaa
520 ARwHE | HEE | HHENE

B hi 2 39 HE B #39 #F3 A E

REEW | HW R R
KEW B9 A etk
Y IS

5 PXREERERN AR [HTFEERS ] FBEHE

an EfE 3~ 5 fos, B BUR N EREMAY, o /UE. FRER . FERERR
J& . FEIRBEGAIRILIUTA, U A AN T, REAR AR SRR A
[l T AREVRBE O AR, AL SRANIA 1 b 8 g A R B 2 B g 22 5,
In EFE 2 o, S i B R B UHERISU R IR E (BRI H AR A A
A7 H R B AR, PSSR BRHCRE W LIAER A B L R, Re RS A
2, MFEERRERERS, RIS R

5.2 UIRERLEARREERER. SRR

AHIE T i ) T SCRE R RUEER R, Ay T AT DU PR A B R SR AR R
W, e B RERE S RE L — th ST DUAE S REEHE (Chinese Gigaword Corpus)(Lexical
Data Consortium, 2009). /555 #h s — % 55 5 % 1 58 % )% (Chinese  Written
Corpus) (B4R 2017; Hong et al., 2014) B2 HEGE L #bF (B A SCRRFE . I Z 1K
BT RRCET AR B A R BT T R AR ) S = A T [ AT SRS A, SRR SRR R T A
B GER R B M, FUERRRERES . ARS8 S i 2 — A A
[Eat R 2 GERMSGRE MR G/ E [HHBEER] DA [HBIAESER] 1
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e SE B NAFY -
5.2.1 H3CDU4EFsE%} E (Chinese Gigaword Corpus)

th 3+ DU 7584} EE (Chinese Gigaword Corpus) 2.0 AR 1990 £E 4 2004 FEM5E
Kl BRI NS T HIUMER ST, AR E KRR, 2. Bk KEER, A
i) B2 7Rk B ALkl IE BT R B RS ER, DLAKA =T 8
TR E I AR E R AT DU AR - R RS A G s R R =248 (Chinese Word
Sketch Engine) AT &, HE BT FIE 6 Frn:

¥ cws
20 B bt g o2 3
DRt AL © wAEEA
I
e ————

R EEEER RS HE S VRN ENSSRAREE R

FECPSCRA R LA A b T — ARRTRRIRR 25 > EARM T 3 sketches) - SEERRRRLLE R &R
SHTEE BB IR o [, J BI+-MEFRILOC Chinese Gigaword B FRES SR » RILTEXRERS o
SeeAlR TR R - R R RE - S - AR E S R o

EFHE TR
R T
o IR ILRE RGN E A ER A A SRS o PREERE ERE R R AR
FHEE 8H > &5 M EIFHEESEIRIEE ISR Ity fwordskeetch ling sinica. e du. tard
. cuwn@gate.sinica. edu. twr
AR AR e Word Sketch Engine

hittp e sketchengine coukd

TAEAEREAR

AEFIRR

FR L G R Az EARERHE (Chinese GigaWerdCorpus)
o HRERE IR AE RS O

Simon Smith LI

EEE Columbia University, graduate student LiEE ke

Petr Simon [TIGP, & cademia Sinica, PhD. student

o SHF SR bR SR = R SR CR S Sal A S < EH A

THE SKETCH ENGINE IS PROVIDED BY LEXICAL COMPUTING LTD
THE GIGAWORD IS PROVIDED BY LINGUISTIC DATA CONSORTIUNM
FEIRAER PR R AT

chzssld it F s R R R P SR S BT

6 [ GIRfrER] REEENTE

AW AL FH AL 206 A BT B AR I R E B BN O B S U R R 2R A, I RESE
{5 FH RE R 15 V0 5% L B aE A I EVA BRI i, BRI, DR s DU 5
f61J# (Chinese Gigaword Corpus)(LDC 2009) i 4 BEaE # 5B RME KIS, DL SCh ek
PEZ 5 2475 (Hong and Huang 2006) i 4 i T. A .

CL T DUE Rl | R Bl ai e kg, &R & /iR bR 1
AT IR, SR RRVA KGR S R RO Dl SRS, A BRI S, [
PR TRk | iR R REEAR RS, AR TR Se S ) BJRAY, e
FEMZ, ARSI B E B R SRR AR R SRk, 0B R e T AR
MNIRDE, R FEREACE, EREA A EE AR .

5.2.2 FEGECBAEREEE (Chinese Written Corpus)
% 1 BEREEERELE 2 Ab, A 5T DU RS SC %S A 55 R} # (Chinese Written Corpus,

CWO)(BE#8 2017; Hong et al., 2014)F MR B AERRRHEAT SRR M, PEERL
U A By JUEE RN A e A A B e R A EE U
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HEEE W VERE Rl E (Chinese Written Corpus) & #E 5l W 241k 2 S ERE L E, 848
H—8H T2 KEHEGERINEEEE TR R, HEREA RIS A K — R [ 22
B AT RAE (SRR 2017; Hong et al., 2014). S/E SCAIH S HE 4 2010
F9HZR20144F 6 H, HEREIML 37T HAFBRERIMEL, TERLH T —RE
G, OFEH. EFEZPICL .. RS, BEEAEGEE R U
FreE, NGHEZ SO LB AT . BIEXCAREAAENMER, 32,802 &, A1t
A 112,080 4.

AR THEESCR AL ) fH s 35 R P ek, iR 2 T AT L
S SR MR, B BRI T, A T ARG Y
FIEHORNS, TR T ICRGE RV A R, SRR L s,
SR T H (93500 F B

5.2.3 FEZE X # M (Chinese Textbooks)

AR, FEEHEEACR A S R IR, MUK B, #
MR R R R, WA BN M o R m B R SRR O R AR B
bk, O B BEER R HOM (B, 30 B 2. BIRIVEEOM. Bk R EO (-
SCALSE, BRERFR)ELSE M MH(ZRIR 2005). B EHMBIARRC. A AR, FEE
N 2R B S A Hogm e TR R SR 0. ASHIT 5T DL H R R il H i B, @R R
B CEATSCERRE) (B5P{E, 2016). (RIhZpg) (5RFE, 2008). CH
FiCE RS AE R ) (BEME R, 2007).  CHrE HERERA) (B(H), 2002)VUEH A HE
AT L B AR AT L, HHERAE R, W 1 P,

R 1 NEEFEEME MR OB EESBE

MM | OGRE B BRI B AR (2 R

AR 15 14 12 12
PR EL R 137 107 92 57

VU2 H0b DR 25 s PR R B0 H S E R A, BRI, 7EERIE . oo, BBt IR
HIHEFE ERg A 25 EE T b BE 6 i1 2 15 sf e LRI IRIEE |,
WHERB AR BE, W (B3 71, 78 GEFRAEFEHEE) (1970)% 2 SRt
W, 78 CorhRE HAATEEERE ) (2007)8R (CE R SCERFE) (2015) B EL25E 10 R84
FEE I, 1 CRDIZBE) (2002)B8 (B FHEREIRA) (2002) 56 — it & i AR Ho A1
ANHETEER . 8 AR 1185, &M E—-MEEmEE 2, #HEAE, M
9 2 BA7E, B R R AR ARG E L —.

53 MEHAL. b BEERIEEGT

EFEA [ R N A #0250 3% P 5/ (TPACK ;. Technological Pedagogical Content
Knowledge)] (Mishra 1 Koehler, 2006)148F4, W RE 7, &G 7 #ERHM K&
BB ETERIE [ NN (Content Knowledge) |+ 28 5B = B S F M A [ #2054
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(Pedagogical Knowledge) |, i HAAGE 5 BRI E M BB Bl B 2022 R4 [ BHE
HI5#(Technological Knowledge) |, B 7 AWFF [ HSCFE & EEEE .

Pedagogical
Content

Knowledge

Contexts

7 B NE RN (TPACK)ERY

RHR A B s, 32 BER T A AT 2T LA R SRk, A U5 B
SRR, WS EAIRSIIER], AT A R IR AR SR A B
ﬁ’ﬁ fEPIF § g PURER L | RsGET, BRI I =5 T A A b G [ R

BAGERLE SN, KA. B RN TR Bhiie, RIS CHy Lotz
E’Jén/ﬂ;ﬁ&*ﬁﬁéﬁ Al HE AR A R, B AL I B A T b SO g AR

S

AT AN [P G | e E . BH . BB S
PER R 5L %é\%m%nn&finﬂﬂ\ BH B A B R, LR 20587 & L.
FEREEACEE Y, DSBS AR H B AR E, .)éfl”ﬁi&li{ b2 H R Aa
TEEE, A, RREERETIET AR 8% REREHE, IR KR
THIEE SR R R . I, 75’57%%%%4&5&&%5’]%(“@@ N %
P B [ rhSCRE g AEER # | R HERE USRS Y & (Automated Essay Scoring for
Han Aid AES-Han Aid) #2 R F R 5 AE BN, SRt SCEREH R A AR s
DS 70 B AR H EERNG, KABOGE . RITEE E WS E AL

6. [EFEHEEBAIFE] (AES-Han Aid)E & BT H&

ST AR B A A BT R HERE SR AR U Y 5 (Automated Essay Scoring for
Han Aid, AES-Han Aid) (http //www.aeshan.net/), U1 F[E 8, LAR1EHEIRE MaETE
H BIHE 885 2% O BiifT . AES-Han Aid HA A HIREET B SRt

+ AES-Han Aid 2 LR/FAEF A5, B& KA. G, 578 2%,
fEWR. B S R BECRCCE AR SRR, 6 DL =K E & (theme) A HRZ L, WA
R E B ar | TARPEIBE AR L [0 B ol B | —=flfl 38, R RS
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IREESE, REERE, SRIEAT

JEH T ST g 2GR ) R 3 R SR A U R R Tl

% Féi Gl (topic), UTN R 2.

-

PR3 & T F12 4

3 it b 5

WEEEARGK

a © AES-Han '
|

8 EREUREBMTEEHH

R RIEXERGEER

FiE (theme)

FhE (topic)

{[EPNC iy

H &t

#E

R

TNERL AR, R

Sy fd e

N

Y

PRI B T A

R4

B34

BiHe

(ASRGE Y

FHY

3238

T B

5
s

BRI THI A B R

EER A

AR EL

H AR

E S HL kit

KA
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B IE I T 1 T 5 R A B s, REER AR AR N R O
AT AME. FAmsie [MEAEA e ] FETW [g] &8, PRe A EEEEE
& RSB Y], 5I8EEE A [ReERreEmetE? . 'eziik/E
JBEER? ), BT AR AT RS RS, [k T ) [k ). [BBERIIE ],

[Ec ). T8 ). [24]) %5, WFE 9. 10.

STEP 2 A S8 8 [ r R E R eI 1dh

FREGREIRa B AR ? FREFQRUERSTR & s £ % X RER B4 FHGE 65 %

B 9 sUERED HAE 1 XMET 85 RE BRI RYRHTE? )

STEP2:k$g A B AEMa| G R EF ek
STEP - w BB ¥ @ | A
STEP 4:#k b A% 15 3| S 14
» RFESIERTEE
BIET|EhE

[JRE: e AL R E R T FRRFGESniR) & = % BB - F-£-F- XK &k #

B 10 s RAET EHE 2 KT B (e EREREK? )

W= SAERTIEAET, HEEoE 2 5 SR LR & BEhiEas 05 32 B E
11, 5] [l B RE G S AL, SE iR AR SRS B RRA B 6, Gl 12,

L T T T Y RS o

- 0:01 4) ==

» 01 4
Fhodl 5 R %N MAE ) -
450 8 B A 2

FhoBERER? BLERA -
REERAEEY?

11 [AES-Han Aid] Z3ESHRGIEEE
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555G IE B WIsTor SRl B
AR EEARE DEHERRE o 2

EAULUEER [HRE S
BIHRE - |

RSB R er—prp s, e R - SR

R EEEEEEEREN S 2 EANAE A

B 12 [AES-Han Aid] 2 S/EFE 84

7. [EFEXREBOTFE] FRIERERETRER
7.1 TRHR

AHIF FE DA Rl R A 2 50 s bk B B HE 36 7 u AR o A B B 5, AR ENJE. iE
B, SR, HASH, BEESMilE 3, Barmlbe s mr o iME A s g
18 A B 20 NI EEHEE SIS, HRE 2, RO G2E HEENREUE 360
AN, FLESEARGEVR I 500-1000 {EZERER S, A 3l e (B R RN SRS T
YEZEB €, TOCFL)MEFS4R(B1)FLE .

®3 RERBENBETE

2] £ Bl e ok R B Qi) H A
N 30 3 1 1 1

7.2 BERRET

T Bt o AT R OGRS, AT DU AR sy AT, AR A AR A A
AES-Han Aid EATRAFRE . AES2E 7050 58 UMK SC2 A%, PRI e 1 AT
RAFRCR, A R& W R AT B HIED R DIER S IERAT 2.
[ B s RRIRRG |, SRS AR A S R AR R R R B

7.2.1 Bl

FERTRDS T, FEMLL R T aat | A, S IR EE . BT
BRI ORGE. HENEE [RURIE RGT ] AIRER, fRAERETZ
BRI AB S e SR U AR R R AR LSBT RO, L [y ] CAERiE LS
AR A, MR TS AGRFEAE . AR AR, RS AR AT LA DA
TR AR, B BT &R, AR B, DUREE RS
5 FUAM BT AL AR R IRy R e & {0 21 0 B s el B EEVA RS, SRR A T2 Bkl
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AR R AR EORL, AT ORI, BRI M B ORI AR IR, (AR
TTARER, (LS50 8N, FERCTH 80 AL IR R AR

7.2.2 IERHEH]

A SRS SR R Rl 212, HE AR 2. 1IEERE B
9%, BEMSCEET2MTHRET AR, MERR S AL B 1 LSRR IEAETR, [l
FIFECR AR A A, iR EEE [hAREC] ERATGER, #
flidEE [ A EIRE O ZE MR A2 D 28 L AR 7E 50 il B 3E 5 PR Y RRAR
A%, MEHEEEERRS, WERES (A, m [h#EEC] ae THE]
f—wBpr, ERARAEMAESEERN &0, MMBR [EE] SR IEEH AR
A

NRE R, KSR, EUWER AT, Woath CERE, %3
AR, BIREATAR B AR, KSR, TR [ AES-Han Aid] 5]
ErRyfEThaE, UL IAMIRE O] &GEE T oNIER N E B PR B SR, ik 4, 1848
L H R, HPTEREERE, B25 BT O E R T SCHE e GE L
WIS, DARECRECRZ P es, 28 R A

R 4 AES-Han Aid P ERXFERIEE [NMEMREC] 2RRIEE

5 e~ H 2 E

1 | R2WBEIN? ENJE N, i AN, HAN. 27
AN BREANL

2 | IREMEHE? =, WSS, BFEF. ohih. 3B
7RIS

3 | MRS EE ? R AR RETMm? &
2

4 | B AMADOR ) B 1R S R RE? HH? BEE? WfrmE?

k7
5 | AREEMHEEER? LeiBl? VETE? RGGE? RRR7
6 | ARAHAERR? fFAT AR ER I

BAMETEARSUR, WHGARRIE. £R50, 2AKERSIIR, 8%
AN H A%, BRET I8N, EEG SR BT AEE S BN AR 5E
RO

3 36 fiElE, FEUREZE 120 %, BADHE 38 %, Fi5 7733 F.

© 2018 The Authors. Compilation © 2018 Journal of Technology and Chinese Language Teaching 55



POREE, OREFSE, RMERE, SRIEAT JEFH [ b SO g AR e | R e SCR AR R I RCR AT A

8. FEFEXRAFH B EAREGT

L [ AES-Han Aid | ##E5E SCRAFRIZER AT, £ E S ATfllE | 5
IR it ) A%, SRAPDRE&E R UL R N R 8, R B2 2R 1
BURREEY 2 7r, AR RSN A, S B T2 e ],
I T RAFTT S R R, (AR ER R R SR s s B REH
FE R A A B SCR R A nsdR. 4k 5 B

R 5 AES-Han Aid #IFA—HIHEH [RRAROESSGET] BIRER

B A
34r 8 A
2457 28 A

i AL IR U B [ A8 E 2, BEEBCRIEFEAL 5]\ Aes-Han Aid. [
JE A EERER ] W BhERAE, Rt RSP H B A B S8y R Thag, MR BRI
M7 MR AR, AR BB 2 R, S EERE S Th e T
SRR ARG E H RS BN, BB E O SCES. £ 50
SRR IEARRER, B4R T2 A B T IER AR AR .

ASHIEFC 0 BT B AR, T DR LA B 23 B0 8 7 TR

B PERAERERRIE LT BORE, SETIIR SR A SIS, T EER D 60
7 % 811, T 245 7. SRR R AE T SUAREL, BN 1 3 A5 BLE,
HUREENIRR 52T, SRR 2 ] B SRR s, BIENER S EE
SRR AR SR 2

B PR UGRIER TR R I 0 0T LLEE B, 36 1525 E Aes-Han Aid. [ P& &
KaBvEE ] BIBIEEEZT, BTIHETNRESER N, ENEEE. EEE
i MG B B D R Bk b, Z2HEEEHE B A RAED, DBEMNIREH B8
WA AR, WE 13 Fiw.

(1) 82 57D 6 50 E A 4 46,

) EB3IpEF 1246 1603 LR 6 4, 11 AL 2 iED R 5 41
(3) L2 EHEH 6L AN 3 IELR]S 7, 26 2 DR 4 7
4) L1 EE AL 20ESR 306 76
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30 28
25
20 \
£ 5 25
# 10 =35
5 - 3SLALE

BIR-EFRRE EX-NEEC

& 13 PifERE H 2B AR

R 1 BRSNS, AT E 4 6L, BDH 3 L. BIENEURD M
PR, WEMRKEIENS, B R T2RER, Q7 EUREE 80 7, W
W2 HIonE B 2, I KR ST, EEZPS2EEFIEERENE
FRepdE . MZEEREE S, RSP, f)7kE RSB 3 23 B
ARSI, HETREAIAC Hh RAR R AR IR S, WMARIFREL S E NS, =%
(B8

9. #hER

AHEFCE I AR, RERHEE B MR P B 2 [ SR e 2GRETR )
e {8 B AT Bl G S R HASIE B I SUSCR, &I TR SR AT 6 Bt R
JESAT, KA. B EATN TR & THERRE] Bhitk, SEEHEES
JREF SAE [ S AEEIR R ) A ARERES AR RBRR B, deRE b [P SCig g X
AEAEE | PO R ECEEER A T A AR RS I R T SR

FERUAL 2B R RSB Y, i a] LLEAT R B S HE SO AT 205, TS H R
RE ARG SRR ZLAT T 40 T O CF BRGS0, thaefE [P oCPE e sEEE ] P it
REREH AR —RES R IR R, AT B R B, SR IR P SCRREA
%, AT R EREEA R HT ARG, ik —2ke, T DARERCR S AR, RESVETE A
FEME, SR EEREN [l g A GEE | R SRR R, ATEUE ]
JREERESCR) T B BB RO b, SRR B, DARTAS R AR B AR At % T o )
EC e

Bl 1) KGRI ERE (MOST 107-2410-H-003-053 -) (B ke, BENEE T [ S #E wmat
Al | (107J1D0202), LAJ B 7 Sy AnsE K2 [ HERE CHRHEI FE bt | SCRF. 2) R EFEIEATE
RE, [R5 bS5 S22 B AT B (380 7 22 VA8 i 0 22 A7 A e B350
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PAE B IR BRI [0 7 AT DUEZ S R R R BHE R AL
LR 1
(Using Automatic Speech Recognition Technology to
Reverse Analyze Communication Strategies between
Non-Native Speakers in a Chinese Long Distance Group
Discussion)

b X A1
(Sunaoka, Kazuko)
RPN
(Waseda University)
ksunaoka@gmail.com

WE. L)LFE, EFRMEAR (Automatic Speech Recognition: ASR)

(R RIESE T, CRBE T MWEARE F ST IR . A SO AEDUE B
iE# (NNS) S5HHEHE (NS) KZsBAITieiERH ASR SARBEAT
WARE R . Wi IGAE T BT ASR XA —KH N RHER . AaiEDE
R RE FE AR &, SR BII S B7KT . (EAE X NS iE /2 NNS,
ST HEELZFRETIREE S, ASR RHIREHBLUMEE T .
ER]H AR HE N FH 3138 1) LA 378 3 (far-field) 223838 (multi-channel) |, £ 4%
A (multi-modal) FFERIEE . MLZ T, SMBATHSZH NNS
FAAEDUE DS A EARE, BRI GSE E, (R FH2ZAME Bid
E. ZMEERARE NS T HELZE R . HEFNARK ASR £
ARfiass, R ER IR ASRA+PUEF B, R e o 4
SR REE S TR AEAMEAE.

Abstract: In recent years, the accuracy of Automatic Speech Recognition
(ASR) has greatly improved in terms of its practical applications. An ASR
test on a real corpus of a multi-person long-distance group discussion
between non-native speakers (NNS) and native speakers (NS) of Chinese
was used to compare the accuracy of ASR with NNS speakers. It was found
that the latest ASR has very high recognition accuracy for single speakers,
native speakers, and the standard spoken language. ASR has now reached a
new level in field applications. However, for both NS and NNS, the
recognition rate of ASR significantly decreased while capturing emotional
and multi-channel speech. Therefore, it is difficult to apply to far-field,
multi-channel, or multi-modal speech. In contrast, NNS participants who
made full use of multiple information channels and modalities were able to
successfully communicate and interact, although their Chinese
pronunciation was not standard and included fragmented statements. This
paper also discusses trends in future ASR technology and introduces several
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“ASR + Chinese teaching” methods to explore how they may better coexist
with smart language tools.

KB EEHARA, BHBEE, THE, ZES, 1HE
RIS

Key words: Automatic Speech Recognition, Long Distance Group
Discussion, Multi-channel, Multi-modal, Interaction by information
sharing

1. B ABIHLA B

W JUEE,  FEF R IUSEE IR FE 4R 22 2% (Deep Neural Networks, DNN)
LG EIERLAE ASR BIFFL_E33RTG T BRI (Graves et al., 20165 XI7E, 2017). &
W S SRR @ E A ERERETE § ERKRE SRR ASR IR 2 AR O
FE NZEIT 37K -F e BRE . R ® 8000 45 o ] 2 ) X6 30 7 38 0 ) 2 U 3R
#HEIER] 97%, WHEE N 400 T2 PL(ERMS, 2017304055, 2017) .
ASR & ANLZZ B R, HRHESINIARRIE, BRESHEMEH R LRI %
o EERMANE. BEMTF. EFRIEETHRASE ASR HEIEFSHEARCEBAZIA
ARG 5, FEFeE N A T2 3RS SC EREMEAR BN, 2017;
WREEN, 2018) o HABUMSHEFEHLA T KK [F =441 Voice Tra, HHZ 3%
523K 4 )5 TOEIC 800 43 900 #H 242,

ASR S5HLEEIE (MT) A BEEREMIRRA .. ERCRHEBRASFIE S 2 (8] 174
RS, SRR AT BRASE A ORACK I . SUbFEIRS, B 3E0EE 0 g AME 2
ek TIPS Al B HAR S A SR ME S S 177 ? WA IETH AL
R, EXEE B S HAEE IR ? SR s N w ] EAL M REE I L, BT
T ) ASR 451 25T 15%EE % 30%%. T ) R 32 AR 7T 3 (KRS AR 1) A B %o T
M. 2 NEHE Z215F . KIACE S E8AR R E . HET ANLE, st e
SCUT B 5E 35k (domain) N A BE 24T, AT 9 R ARAEAEAR KA IR CFRAY &5 N,
2017; f&H, 2017) .

TR TR SR S, EE T AR OHET K E
5K, FEIRA R RE A E §E 71 (Clifford et al., 2013; 2/ B4 N, 2017;
TRIAHE,2017;). ASR AIAE N — MRSERITT EHL, BErl DAEIn B AR i Eob B,
R PR BIDOE R E SR o T ASR BORIEA R, BN T2l 52 > iR B 2

U CHFRBERIMD | hitp:/lwww.elecfans.com/video/yinpinjishu/20161019441265.html [2016-10-19].

2 VoiceTra. 7.0 (iOS hix). http://voicetra.nict.go.jp/ [2018-10-3].

3 (BHEMLALY |, 2016 4F 20 1. http://bianke.cnki.net/web/article/F085_1/KJSJ201620081.html.
CNTEREY | http://www.stdaily.com/rgzn/tuijiang/2017-09/04/content_574332.shtml [2017-09-04].

4 (BFEE) | https://www.iyiou.com/p/78283 [2018-08-04]
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EAR AR TR QT v AT+ DUE Hee iR O BT A SR, AT
XL SN H B, A AR THE IR, XN ASR SORETIGS, A
iR Al S NSRRI 2 Ak

LUJG 70 A B BEAT IR . B 58K e B AR 7T 15 S 20 HE SR FL U0k 3t
tE ASR Xt NS 5 NNS J 5 (KR 45 R 355 Hbir AR BHE & S sMERE A I
(K122 L3NS 5 AT AR R ASR FRIIES Ha s JLF“ASR+DUE H i
VENASTII/INGS

2. Sy M i BRI E
2.1 53 HriESE

AIAFT RIS IR (5 KRR HeR”) MREREME, UEELEER
) (Theory of interaction by information sharing) 1N HTHEZE(ZPH, 2017),
H R85 (Ethnomethodology) 16 5 70 T vk, XFif e il 22 A W A2 BAT N3t AT W
2, HTDMRIRCIIER A ZEE. ZEERER R HE. B3R TSR
ERIASC RS, RATReEME S . — 7 milH ASR &b/ ik dt i 5
MG 5 ROCT, MIMELEL ASR IFEEEE NNS AL RIS Z R (FEREE 4
) .

BRI EE AL TN ARG B AT B SO R, B —Fh
BT A SRS BN S HEZEBEES J518) « ARSCK NNS NS 2
8] 22 . 77 2% DL R AR 22 15 18 43 ¥ 5 vk AT 40 38U ik ( Goffman, 1981 ;  Sacks,
Schegloff, & Jefferson ,1974; Schegloff, 1996) , FHH{E B Z HEFILHIAZ A
greamnbric, M SRBCEEAAR TS AR A Bt B R R DI Re 5 e ML . XA
FT NNS B K51 2 Ml Thae 5 Bah g, o] DLEANEYS H 51 ASR ZIReH)
ZE 5, W) AR ReE T H S R AT A

2.2 RiEW) e X

B TS T I ARTE & S AR TEAE S I BRI 2 SCE PRI,
R X P ARE A S P BRI T -

o [FRILEHIFIL (Theory of interaction by information sharing)

o HITINFIMEARIEFG BAERIEAE S, R—RYIARSS T INLE], M
P —Fh S AR B 5 DAL FEAESE (Anzai, 1992; Anzai, 2013; ‘%78, 2017; i 15
5\, 2018; Tomasello et al., 2005). ZFICAMNIT AN H, iEX AHLAZ H.
FR DN R I R A 2 i %) B R R B o % BRI R 28 L5 1R PN 308 E i
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GRAMES M RSt S5HLHIRI S, A BB AETTHATE B4R . W HEAR S
] HL #] ( G: Goal-directed mechanism) , *Jil & 4 (R: Reward
systems) , VE& JJ &% (A: Attention systems) , BhHLHLH (M:
Motivational mechanisms) , 1#%5#HL#] (E: mechanisms for Emotion) , #L<x
= AL PLE| (S: Social information processing mechanisms) 5. 74 S0
GRAMES [ &3 e NI 3 Frie F FR TE RIS R 4, VDDIR RN BER
WRERHERR .

o izl (farfield) : $HMNEK S NIEEETNEZ. AXHMEZEEAELSA
2 [B) 25 () R 2 5 O S TR R BT X377 ( Clark & Brennan, 1991),
PAE IS AE ASR $2 AN I FEHEAAR R SR B 1B RS FE

o ZHZA (multi-modal) : Br 7 HLUEHALIBE SN, BB, &iH.
02 R B SRS g aRE S A3 TR B,

o ZIHIE/ZIE (multi-channeD) : fEZECZEHX R A, HWikzshfE. F#H. &
. L. BHREWITZW . N THR—KEN. HIEIE/FIE (single-
channel) FIERL, XF ASR MEEE 55

o MEEET LHE: ¥ ASRE MT DLIAE RASEAH Al HARTF K& 7=

Ao
2.3 TERMRFE

EHE 2011 FLCK, EEERMEILR. b, Ral. B, oAty
(8] St i A2 OB TS R (P 1X],2016) « X AL 13T 5L % K 2% Cross-Cultural Distance
Learning (CCDL) My M HFHE, X% CEFR #Efr B 4t LA EUE/K-F 3R
BRES4E, DURGFR Intercultural Competence fg ) %% 2] Hbw, J8id ik B N 424 ]
L HBKFEa2 E, BIFIESFMEXHE (Non task oriented dialog) » —MAFFE X6
H—%FRANS— e RS N T —x—m%, HiEE B e E S 50,
A I 55 W o 2 TR DA 4 B2 34k AT A8 HL (L [F]) o

ARIAEHRIRZ T 2016 4F 5 H 19 HELHi — kR FB AN A EH DFHRBWET”
aSCRFREBP) WIS B BRIk 4 B3k 13 #5450, BfJEtmE 1 A
e RESIERSIEMHEM NS (8 4) Ml NS-EC (2 4) HiE T iFiEM Sir, 3
% NNS AR Z 5176, RN THRIE 73 2Pz, AR/ H L8 B S5 i
R, Wik 6 H 2B-1 £ 2B-6 iIX—BLif s LAt 18 40%8h, Hep Rk SHtal Y 90%, ifi
WA (7)) R 2%.

R 2 Fin (A Bk, (B UFEFEEZ g, aif. TE. ot
. RESEIEERS T ASR RA. SHtHE (O BIZERE, (D) HHEXEE
ZIE. MK TIEZNEY, N ASRWRAMER, “SHSIRHiERET (E) #
EIHETERL, WA 2 NSt (344 13 4 Speaker) . L. dRUE RS LA, B

ST AT R AR TR, 5 AR SR NS R > B TR “ RS
AR > B HITIRE “HLi] " o e EEIULAE] K Sk 7 B 44 9 GRAMES (%75,2017) -
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EARPGELF . LN TiEE I HRAFEME S T . BOABERIER IS, A
BHEREANES (g, B « FEEEE (wEm. %) ZRE (W
%], 2016 ; Sunaoka,K.2018 a) . % 4 7TE 3 Fin, HEI ASRIERSLFHZHEE. £
HIEE B AL PR PR AR

x 1 20 2016/5/19 WS REAE K B

Bf7 | NS (MorF) | NS-EC NNS Total
WT & |2 (MUFL) |1 (F) 2 (M1/F1) |5 (M2/F3)
WB 5 | 4 (M2/F2) 4 (M2/F2)
B 1 (M) 1 (M) 2 (M)
TR 2 (M2) 2 (M)
Total |8 (M5/F3) 2 (M1/FD 3 (M2/FL 13 (M8/F5)

VB WT: BREHKERELE; WB: BREERZEILAMNKRE; B: bk, T: Gk
“#; M:Man; F: Female; NS:UADUE A RFHE®; NS: JE0UEEHE#; NS-EC: Ethnic Chinese #%
A

FEVR ST FIIAE X LehR 5

2 2 ASR B Ak B 27 (Feature comparison of speech types)

K | EE | el M THLERSS | S | IRBIEREE
NE mora/s (%)
word/min | K

e

E S
EER

A | B BN B |726(189)  \iT | &R | P L) %

B | i BN 731391 iR | BEE |BOHE | B2 | BS

7 90%

C|UymEk | v/% |2 8.51(222)

&
E
Vil

KERVE | 1% | B

B

#J 60-80%

D |HbEX [ ZAN | £ BAA— | BoE | HBAA— | 2 O

B
S

E [ BTG | ZAN | 2 FEAA—

B
=t
=
S

BAA— | 2| o
&

1AM

(M4m H A ARREME, 2003)
Vi B
1) Mora & HiB K& WIEA AL, L “I08” 80 “fiZns” MWk, HFPBREERR— DS
HigaI— o iR %, G ARBRASE BERAe P55 H A ™S MIERE,
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BRI RIS 35 B IS FA R U VEA — o 158 (word/min) 4225 256 Ji 395 52 0 1) B ik
He 3 (892348 Fits.
2) HAIMEEEYE QR JRZE, 2018) .

2.4 RT3

AW 54 H Google Translate ¥ i& R} WG Z # il 7. 1% & BA 1R R &
B, XEFZRIES, SERGERELIES RS FES SR S8 BINK%E Google
AN et 7 BT 0 S OB AR, BT DA R — R AR AT 7 IR, — IR
J920184F 3 H 31 H, S =iXksE 2018 4F 11 1 10 Ho &5 R KA —UCRAIHE BE 2. 3%
P, FERIMELD SRAPIMS T, W9 Tz iR Bl shae . (Hun R 2 A mHI67E
AHIE A T3 3 A2 S DL B 3. 2) 15 IEGE S IR A RE J1 3T (BRIMH 458 N, 2018; Do
et al., 2015) 3) [FDEIFEMSE RILCIATHARE 2 . B S R R D, Wizl
JiRA TG .

F5E YA A4 1E, Google Translate 3 % 57 47 B IR 35 S0/ i
PRI, AR R A TR UG B 8. DR SR RATT S 40 5 S A o
i, HFEEE ATV, RIS RS RN E] ASR R4 EdET IR
Al WHREAE LRI ENELT, BHAICFrERERTERNES, AfEbrtG
W, TR TR AR I O o R R 2 5, AR S A A H i S 1 4
B 1. B4, T Google Translate V- & & — R BH PRI 45 A A Le v 22 539, AHif
FURAF—K (2018 4F 11 H 10 H) W2 KRS R EREAD . B &R —
RPN S5 R AT 0 BT L AR

3. ASRIEZRFER
3.1 ASR X BHEESHFEZ KRG R

THAK — LKA EN WT %4 (WTINSL, JE) 5almERsA
(TINSL, XPAMEEZE LW RA) 1—BEH Google Translate %% # 1l SC 715
BWER, FEKGHEL, 3L 163 M7 d R 6 A sia g b e, HUk sk
9690, WX HUREAS RIS 2 FE S IR I R K 1) MP4 L4645 20, SRR %,
X} Google Translate Jf¥% A& s . AL FED HEEIEDH 7 ARA T REAL IS 1,
TS NTIEER (518

& HAhiLH Google Cloud Speech—to-Text S B Je@EMEIAR, (AFEAI, NEEHFMH. ETF
KANK TS R E SR ASR RS HE T OB CHENINRI R &Rk (B8, 2018) , EABIEHE
[ RRE FALS, BT E AN P S S s S T er & o E ALY

" & == Far field speech recognition, https://cloud.baidu.com/product/speech/fsr [2018-10-02]

8 3 T PR AL AL,

’ Google 7EZ i A7 AR KHE b AL FE,  FAMEURIERFIE S A, Wlir=E% 5.

ISR 1A-2 BARWr i) 7-8 NMASAE—B, IRBIEEA S UFE] 90%LL T .
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Google
EIER
REEE Wiz BFE RRERETD -

HE—TEFMRERFT —RBF
BEIBTITFRIREEEICHIZAERK
FirfES

¢

iR REEE(AEGE) BFE - n

| have a classmate. She has a
leopard at home. But the leopard
says it is quite edible and the cost is

quite high.

oo < 4

B 1 Google X} NS & & KRS

HR 6 4 ASR Wrbiia, FERF K F NTEHLL R 55 i . i
1A-3 Bt, WT/NSL WA spe R FI<FE B A KSR 4. 1B-3, 455 ASR 4>
WS AT T, BERRAER—MEEB LA R S RE R 3. Hsk
“FE R RIS H AZ 0 EE, KREEF SR E R E WMt ir 2k, ke
HIT 1A-1 BRI FrUS I MR EA ST . RIAD NS 5 NS-EC
¥ C&aXK KR 4. 1B-co

BESR WTINSL IR SEHFF S ASR MBS 0K, WPGERHEEIMEE S, T2
T E 21 1F, 2200 2 F5r U0TE A, A ASRIRFIRIL? JRIFTET ASR
P53 X ULEL D Ream At N . REK KR L2 &M 2% (Long Short Memory
Networks:LSTM) & TN H BIE ASR 75 228 rh 7y N A I 300, mIRL
AR XT I RS 5 A A e AT 2. RS BT DAR RIS B R, KA
[ AT AR 422, SEbr b, TP I8 4T3 B FORE B 2 (Rl b AR PR I T JE R &R, N
H1Z) ASR TEBEFRTFIFIAN (A, 201748, 2017) (5 45HR) .

FAN ASR AL G T BIWTE O R AR “BER” (R 3, 1B-2. R 4, 1A-2.
1A-5, WT/NSLFI TINSL IRk E) » MUSEKENEM LT, BapEEEm
N . ASRHBIENRE T E R R T WTINSL X ANEE S G B Leyh, 45 TINSL i
IHERRESMEFR 4, 1A-2, FEEEHEEE (£ 140 27/45r) , &K ASR i1
WA . JETH AR TINSL A TINS2 W 44 GV 2E A R i H A 30 S5m0, 45 R R AE
HE (1B-2) , iR ASR {58 T TAE, HIRUIIL% . RE& & ASR & FF
— N B WO EANFEEE R, R A IEAAIER AL, ASR &2
HMELLIR A BLFE TINSL, W4 %A OEH =L . NS FEER A /T
5%, HEAM TR S BORRIRIE R, YA PGS R bR e . AT 0B 2
NS ) E SR PR UE S, ASR ST 1R 51 2 38 s Al .

o [ A IE A 200 B 250 A/ Gy, BRI AEL) 300 EAA /4y (FE 2006) .
2 (HEHE) SRUFRFRIKEREA,  hitps://www.iyiou.com/p/78283 [2018-08-04]
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ASR [FIZP BN S AR iR SC B 1, R 31A-3, R 41B-3, X2&RK
N MT X 3 & iE B G = BEARIEAE 6 f1 . AL REIIT Th e 1B 454, 45 B ok
1@

o HEMRIU [EIRMKEEIER P— (HL25E11%] * The leopard says it
is quite edible and the cost is quite high.)
o WTHFEHOLULBIFEYIEESTR] T~ [HLEE# ] * After half a

year, he has already played more than my classmate.

LTI EAfEH HAET ASR fEEE R A HNE B BEiE S LRI KRR CHER
HiE, HFESENRFENZETR. UK EAESIERT A EIMTEES Bk,
HGESE 4 WA TR AT e S B, NNS a5 NS &2 B2 E R,

£ 3 (&iERE 1A) Google ASR iR5IZ5 8

CTRRIZAE AR A 1)
(ASR el Ja (AR — AR RS, KER T ook & BRI M EEE DR . T RILKL ERR

AL
ikt | Speaker ASR # #i J5 ) SCAS
e | ids
1A-1 | WT/NS1 BA AR RS T — HHEEIA S F i 2R Z AR
S AR HE
1A-2 | TINS1 AN — TR IRAUE FUe —FORB R A 3 (2 5 AR

1A-3 | WT/NS1 F AT 48 D A AR AN 54 73R AR /I 2 A P AR B2 3 A BRAR
JEE TR O A IR E R AT T

1A-4 | T/NS1 R PR [] 27 307 3 B ey

1A-5 | WT/NS1 5 LN B A [F) S 0B AN B 4IUIX e 78 28 1 B0 Bt DALBILE mT REIE 7% 1)
e

1A-6 | TINS1 TRAT 1 R 22 4

4 (&FERFBE1B) ANIHEE

1i#eid | Speaker H IR R IL Time(sec) Total | K 5#5 (S22 HAT AR
= e (KL)% B | 65 sec.
bric)
1B-1  |WT/NSL  [(A)(G) 9 Wi : B — 1A% 5
TR T —RHEI, HEH1F9 75k
12 BRI, SR AT,
1B-a |[&®HATAHN (A)(E)(S) fFE TR HAL R NS 5 NS(EC)
FRBIF B RS . NNS B3 H %
# 3 1N, RS WT <S5 11X Fh
N
1B-2 | TINS1 (A)(G)(M)(E)(S) |13 ah... < RN — FA2.. 3971 42
T TN . S0
14 F. A hh . T A —F hh 75
FIHIH—F# hh 11, )
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b X FiF PAIE - VR 15 AR [ 20 B VT8 28 37 B O 18 v AR BEE 3 1158 B SR
TINS2 (A)(G)(R) -] (Jamt i) ng 27259
1B-b  EHATHN (S)(M)(A) 13/MAES A 5-6 NS 5
NS(EC)fH K, 1H NNS ib# A%
27 1 6, —4 NNS JFUh 8 73 b
1B-3 WT/NS1  |(G)(A) 12 Wi: ZHI, (HZMHFLET HIR 17
WIZG TR, (H2HE =0
15 KB SEIE R, SR T
FEROZ LB F il 2L T
1B-c  WHATH (A)YM)(S) WT K—% NS & H C I FHL%
LM% NNS B, A 10 &
27 3 WMEZ a7 & HERE 3)
1B-4 | TINS1 (M)(A)E)(R) 3 . Ja . B . 4F R
)
8
1B-d  [&HATH (S)(E) JUT-ATE R £ 28T, AR
HZE
[37) 5
1B-5 WTINSL  |(G)(E)(A) 8 SN TR, Bl Fd A
t#, FFREIETHY, s
9 7 ] REAE R 1 8,
1B-e  HAITH (S)E)R) R R RE, HEREGHER
HTER
27 1
1B-6 T/NS1 (E)(S)(R) 6 hh hh [ZF.. 5. 31 hh. X107 )7
7 21952
1B-f  WHATAH (S)(M) HERFIBRE T E R NITFERTR E
T—1MEEAN

3.2 ASR XHHERHEEE EHIIRAIG R

245 BB 2A & — 2 AEDUE2EAE (B AR NNSL)

[fii /& ] Google Translate % pl SC 715 B 45

R5 (&ERB2A) Google ASR RBIZE R (T RILR2T oAb 2R Bl R

HHAMRE AKX 1. §

U

i

Speaker it %5

ASR B4 J5 I SCA

2A-1

B/NNS1

BRI

FRUART TR (0 15 27 AR RS L A 2% TP AR 5 — ke vl R A (R R
FEBIEAE R IR S TR R EE AR — DAL LR LG T IS8

2A-2

B/NNS1

gt

FI R IR A bk PRI S 7 HO 08 LU A LR DL sl o e /b
KB IS A ST CAFE A 1 B0A 1) R A R O AR e 8 & AR BT A
FRAS I 7 257 (1 /2 QU R iy LA AIE L1 9 S (1 42 1 AR 51 kS T AR KR B Jgk
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> XA PAAE 2 PR 90 35 AR 335 1) 9 B VA 3 B A T 8 TP B BEE 2 1 28 B SR I
2A-3 | T/NS1 185 A H G i 7R
2A-5 | B/NNS1 BHECEWET

PRt ASR #iH ST, RAMEEMXRSTERNE (2A-1, 2A-2, 2A5) . 5
N E— e 2ih N AN L5 45 1R 6 ML, 1550 BINNSL K AHEDGE & &

R ASR PRI R — At A [uli, RS FFR EEANGE CInefl. Ry R

TORIEAAME (R B, FANREESIUEARIR (iR, k. B,
BUASR #ANRE LB, 2400 A9 S — BIELIR .

R6 (XTEFBE2B) NLHS

1) i,

EL
~F

e

25

Speaker
e

AL HIRERRIE
(R L)% H L
Friric)

Time(sec)
Total=17.7mi
n.

KEHT (EZEAT AR

2B-1

B/NNSI

G) (S)

12

(FINE CFHLER R SR KK
Uf ah: A H A TIUE, TR 2
R, —MRT. ah: (2 HTFRIL

2B-a

2B-2

/////////////

\\\\\\\\\\\\\\\

(S)G)

EIRNENENEN

WG 4K 13 B SRE S,
A 26 MiEEE

\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\

i, FUAATFRE GRS ah: -
REBN—HL L ah BYE=R 5 —
AL B LW AHE eng RINEFRILAE
R BFRP). .ah: RTHE. S
BRI NEEN) . .ah: FTEA
eng: SlH UL SR, AT

2B-b

2B-3

/////////////

(S)(R)

(SM)G)(A)
R)G)

RN NN

16

B NNS1 i 5¢ f5 Fl 55 121 1) [7] 2 — 2
B TR, HAMFSE, BRT R
N Bk FORERRSN, HFEAR. It
JG 3RS AR S, H 12

Nl

ONONR R RN RN NN NN NN NN ONN MR RN N R NN NN NN

((WT/NNS3 #8515 1)) [ALFE
BT AL — R AR R 2 1 N
ah: MhPA R E VG T x
J& ah hh FRAR ] — N IX AN hh ]
PANG hh hh.

2B-c

SZHATH

S(AR)

27

WT RFTA [ 5Em. ERFA
IEMLEFRE, f52 WT/NNS1 &

2B-4

B/NNSI

(S)E)A) (G

43

45

((EFE R, F-RJEH))ah: aha
ha HSERRIT G EEAR Bt IR )

eng. S F IS, ah LA ELEHAR L
iij(’ ﬁﬁﬂﬁ){—ijgt’ FEU\ ah: : /E\;
BUIE ah: « WA IS4 BT DL

A A I AR S )

i, eng: : BN ng: @EE
TAERE, B DAIBAN i ah 22571

FEIBEGNE hh T LRAR S A1

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching

70



W AT AT 5 YU R T 5] 7 M DUTE 28 S AR 18 v =l BT 7 0 58 TSRS

1 eng: FANE RN HIHE TR
NG L
2B-d | &LHAT N S)ER) B e EH T ER .. 106 3-4 4 [F
(i) 2 S, 2 S EREANEAE %,
2B-5 | T/NS2 (A)S)G)(R) 3 15 A 2 73 1
2B-e | XHATH (SYE)A) 5 FAMFEREN S KA, HAh
¥l 2 [F] 27 i 2 R SR A B
2B-6 | B/NNSI (G)(E)(S) 3 3 BT, BEHEL T
2B-f | WHAT N (S)E)R) BT A 5 3 SRR BUR s
R T EAXTERXFHE KX EAT AL
(3sec) | i&iEitHHS 1 T+
T T 4k 2 ahhheng | HE, KA, WIFIERIES
B SR (@) EFH U
Forfis (B98ZER|] (O H A5 5 ) SR a0 K842, 15 5 Thee
B ) IR ECH bR
{5 (R) KA WA, 15 BREE R R i)
= EEEE (A) TR A WA, 1 R
-- it T AR T (M) BN S I B ARl e
L] A5 515 (E) (EE R L3 IV S Y7
<> N 2ERPERER | (S AL R WAL, [FITh, KRS
s

Bl 2 NS '_5‘ NNS H.3%k(2B-3)

4, IEEHEHERXHEE I EARRK ASR HR

ST AN AISE R, THX NNS 2, iR AT AT . 24
JE BEPE T ASR R ZhETE HE A H AR RN BRI A e
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4.1 NNS KR ZHEAZL B KK

SN R ER NNS 2245 CEFR ) B DL BB S /KT, ANk KZ B NNS &
B A WML AT bREE i —BeE B, AR NNS BOE K & KA HE AT R o
ASR A E TR R HETE S, SRR TR 5. SLhr b, HAhE A
PLICAZ B 5% e T B, #F PR B/NNS] BB it 4 . sHGAEHE SRS, A
FKHRTIF, BRSO DL EIEENAEAEDR . e, B, &R, id
17 JERE. B SINURIIE 4555 2 S5 BN BEARTEE 1978 SC%E TTRTR 2 B AR e it
7842 ) B JF (Tannen, D. 2007; Susan M.et al., 2008) . R 4 5F 6 Fiin, ALK
L NNS FZART IR, WEME BRI ZEES NS #HTiE. FHEET
GRAMES SR G RIS PR IC, HOH P NNS 5 NS 2 AT HAT N

ﬁgg ;\ iﬁ:l#éﬁ, 2B-3 B 2B-f, 3£#)69#) RITLR[_IFEIRIERE, (HMEH
B/NNS1 #5855, Ahif A& WT/NNS3 Zid i fE[(S), (M)shFlE#], 51
2 BINNSL Ui ) —A)[(G) B Ax T AT, [ BRI — i [(A)ERE I,
(R)G)]. )5 WT KA A2 R A SUN(R) . T 47 NISLIFE,
F87€ WTINNS & = [(S)(R)]- B/NNSL it & 25 5 MI[(S), (E)FE4E i
], TR [(S) R T R B A (2B-4)[(A)(G)]. M iE] oAt [F]
SEATLVEE B (2B-¢, 2B-d) [(S)E)(R)]. )5 57417 NS JiiA X
I IE3E H] (2B-5)[(A) (S)(G)(R)], FHAEMI =R A K, HAhIA
AR R R BERIGI(S)(E)(A)]. Xtk B/NNSL il gkt g 2
(2B-6)[(G)(E)(S)MEF R A FKELR (2B-F) [(S)E)R)]-

WIStk Fr H GRAMES ZRBE (1) 45 5 72 (S) Hh 2 LA K 9 I > (R) 2L il S 6 4Kk
>(G)HAnFm. (BE)IEHE W (A)ER ISR, 3 5 K> (MBI SRS 1k
(RBAGEE RPN, FE). Hi NNSIBITHRIEBMNZ DR EE, (S)7 k>
(E)5 X >(R)4 X > (G)(A)¥ 3 Ik >(M)1 K. A WAL & NS it & NNS, iz #t4 3t
TERBE S 280 RGO, BArSm. BT . R 1EHmE2Z NS FEM.
1M NNS %52 FH I 260 1 R ms e . RS I B R U RE I A2 B k), dX gl
PRFRATTE B A AT I 2H SURE SR 5 261

4 .2 NNS 2 &35 5Re%

NNS 5 NS R4 IR 2 TR iR e 5 iR, SRMmEIn. BFESHEAR
NRTEJG 7 SCRFR R S A 1247, RIERFPES S (WX, 2016) . a0
AR A S B 2 F (S) A2 A7 3%, 1T DU BRI B IR R IR A O¢ . PR 7R
BEHREH, FRFEERIRALE IR EA SRS . Hag NNS SREU(S)
WA W, AAESALCETHIE GRS KB R I U HE S (DuBois,
2014) . HFHBEINEIES RS (TR #ith % 2) sEsh&ER A (&
IR, PRI IEREEAT ). HAD KRS 5 (S)HE, MHEETIMRATH (%
P8, 2017) o AI%N NNS EZIMERE IHIZ), STE S EHEERFATT NS NNS
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TR AT (S) MG, BEEMREARTIE I RIS BRIh i — A LA
A N, SRGEEREE R @K, 2018b).

NNS e Z 51 EAE NS ME). HA5 NNS ZMAEKFEE 1 NS-
E(Native Speaker-Experienced), J&& I XU (5 BAE 2 BIA, & n] PLEAKR
P IR T REE S B AL J(WIH, 2015; Sunaoka, 2018a). 41 ETi WT/NNS1 4
WEREERSRATLHTERS, BMULREIR S AR, FAKRSIERRT
i, FHAb—4 NS-E (WINS2) FZA4 NNS $#-AETH, i BMbA1iE CE M, ibfth
IREE B2 im i E A TimkR 4, H 1B-b & 1B-d, e. .

WINSL iEH <5 T 12 AMATE, &P A A HB 5 NS Ron i 8k 5875, 1 NNS i ]
PFE I, RERERN (1B-a) . R T/NSL [/ WINST ffiih 2 & B 1
“HT7 (1B-2)  XAJIEF & H T TINSL BN OBE A 2 RS, BA TS, if
HARS , IEFCAXME SR ASR W AR, T RS B S S 5 i
TRFEMNH TR MR R (EMEIS A, 2015). SR TINSL K55 —
% WINNS3 gt t, (Hid2FAHE. T255H81 WINS2 ZH H K FHL
(B RIBMANIE 7 BN EIGR) A5 % NNSE (1B-¢) B 3. fhfi 1 &
MEZEABZHER. WEH% NNS &R LGt E, WEERES 51118
(1B-d, ) , /Eia T %t WINSL K E WA FE. NS-E LS4
HAFAT AR T NNS 2 H 5HL=(F 5 (Sunaoka, 2018a) -

4 3 NNS KA iz AEHiddZ

SN IAE g2, 2SI EE B AN ] PR B, SEaAREE (BH. MLk
RS OEEAGE (W, A, MRS, i) A A S B — e BRI, T
"EZ 5% 2 A8 A (Clark & Brennan, 1991). 1EFH IR, FEAARTE K R
Z W 1% 451012 (Episodic memory) , vEEE#EFRATECAR, DLEL i 5 Rl 6% 36 245 B AL
Ro WEHM WTINNS 2E—IRNHE CFRBMER )G, 5 _IKERD, 7aE T 18 708
R 6. FHIEKEJLEHMFAZMAT, ZEREMG A WT/INNS2 7% ZK,
WT/NNSL EHlEEACHAK S, @iz, iR, SXILREFE, mAHRE
TRERIE L o Bel KR F ARz AACE 012, GBI ], N5k E5)
HEFEE. DIE ASR BEAKERICIZThEE (55 3 TTEid) , i I T 61
TCAZREIRINLER AN, H B AT R e R TCAZ, R AESC R G T Rl
17.o BIRETE S T HILAME LA NNS 224 K a)3E F S 012 68 7

4.4 ASR WBIE SRR K BaH
ASR i N T2 RE H al & R s AR, Aidbn B, ASR 5 A

INEIAH ELIR AR AR 8 2 BRI, (HE S IETHE RS SR WE & ThRESE ot Ry [ K e o
TR 5] A YE B E SCER A R (kR N 201755 H L2007 IR A5 N, 2018) , M

13 R B T 24 BT R [ ComText | http:/news.mit.edu/2017/robot-learns-to-follow-orders-like-alexa-
0830. [2017-08-30]
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25T B ASR HIBEA R B S D REVE B, fEBEELAS A4 ASR LR FHECR ARk
RIEES

ASR BN ZRGUHES IR (WS IhEE) , PLEsfisE (MT) , EEEH (TTS)
3 MEARALSTHRE 3, FH. HPSiHITERE R ZEBA RGIZLEH Y. TFE
J, BETHWEES. ESHEE, @il Zumngm DNN JIZ 038 R EEER,
TTS, ASR 5 MT [FIREFETR 3G Tl $ o A il ax e st = QR I B AR A 2 IR 4
“CHARIERITERL, T A“PrdEE 1557 BT H AT ASR £ Z4 3035 dh fR BUR 8 7
BRI, HAESURE, K% 5 HINREL. Bt LbRalEs fEEsEs
AT S TURAB B, ZJE X Sy #h AT v s A D CBR 2 A (W R AR Yo il 75
B . PR (REAEEHMEE) | RHMERRIGETE A (B O E, A KRS
AMNBERFE) , REEE S EE R, R — 2 M e E e i DU ) i i
NE, wJEEATHRAEE . FILERH ASR B, HIEEE 2. B A (Single
Speaker) . ULiHEFE WKL K& Bt NEERFEXT . AREFTW . ik
ASR S BGE & IR AR A TR T (BRI 26N, 2018) , {HArFiEE AT & H
PVEERHIE 5 USRI 2B & LK, 245 MARMHR (B%H,2017) .

A RIEE VL. MBAEL G RENIE L Rl oe . RoE . filod SR 5 IR
HIAE B R A S T IF R ERL2E A (Human robot) [I5EBE (&M, 2010) .
LA ASR B FIHEE S HAR A SHA T RIRE, i BGE S RHEIRIUT L 5
FEUZ R B AR (K FER AW 3R (f7 5,2015; 4 %5 N,2018) , CHFURM H FY
TSNS R SS (G BRSSO ,2015; #H4H55 N ,2016; BAL 555N ,2017; ZRERIM 45
N,2017) o (AT BRI S T (LA SRS ) S B E R %A ik .
AFEET NG B rEs, WWEEREW, Plasfidrrd K (BFED .

2T ASR MR EIIEDIRE, DNN R K 1R MR s, FH HAh
B A IR AR A A B S i (XPE, 2017) o JaIVC A A2 IR S 8 bt B S S B ]
JRIFEMEZ . DKL HE 4B unknown words 584 (R L) o &
ASR T T KB ez ERE, B ERTR, B AW AR IZIhRE. R DNN XY
MT 5 ASR B B E X, (HENERGILRATEEN . FikHATXER5H
BEI A RGFE W 1T BIRFERRE - MESER. OFFEEaEE R, 55
SEHER. e IE RGeS, 982 ASR BBk R (RN 45N, 2018;
XIPRA LN, 2017; A 525N, 2016)

14 CSDN % https://blog. csdn. net/ffmpeg4976/article/details/52348412 [2016-08-28]
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> X DATE B U452 A ) 23 BT 08 2 S BE AT 18 H AR REE 35 A8 SR IS
ATALFE —== R —-—— PEAILAS —-—— JeAbER #
— — — — — — — »
5 AR BRI
Speakerl [HiA, HHiZs, Tl o
) Y - HATIZIE b}
DNNMIZ: EiEUREE Ttz | HEE l!_ﬁ
DR e L [ —— e IEHD | By
&( EREANGBE, BEROE, WH, FREEEEE o
s oh i emew D e v
s (A R LE =m-e SHERR - MZEEH SR
Speskerl,2 S % DRARS S, B, ] ML i
. |] 2
}( LM, e, BRSEIEE 0
o — >
B (B, WA | BERE oW, W 0D SHESREE 0
—— RRUCSRATR, H ——> AN > B - SRR - fr;
Speakerl,2, 3N [£AH#, 5l SHE] f ? "

K 3 ASR X IERGMEAFERE (g 8HAE, 2016)

5. ASR TEPUE RN A /NG KB

HARNLHGIESHAREA RGN, HEHEREEA T, S — AR HF
NNS “iES B EEMM TR 2 —. PN ASR+DUEH ST E,

5.1 ASR+VUEBFEL R (i 5 BHEMHRFD
1) FXWFEHLATTS (W2

ASR 1] A AMBRET BT SHL, E¥ IR IR AU DOE IR FE A R 1
M, BRERE 1 SCREE N B AT ERE B . B yHEE R B A AR TR (K
FWEEN, 2012) , ORISR EMSE, MU L2 Z=EAH, &AWk N
FAEE GAJEZE N, 2018) . HAMKE ASR K 5(Text To Speech: TTS)HH4E & i #k
R E REPE B AR ECEAUR . TTS 2 SRR A M — A, EREL ASR
WEE, HEWMPBAE. LB, FKE. FREST DUERA A F & G E SR
S )RE. WA TTS WA FEEEAIEIES, o LAREDGERIWT S8 11, REH
B2 B2 ).

2) K& (WIH )

ASR F[EN— AN PGE R F 4T H (&R, 2015; Da,2018) , #n Lk
NNS ¥iF J LA R B AHERKETE, ARS MEHRFIH TR RKPGE. 2L ARS X Fl
WS ML IhEE, iR DURBLE St OE i i — 2 ) f, 3 A] DA O S B
Bk, F ARS RITAf A/ B2 45 SRR B 5 RN A — 5. Bi 2 ARS B e
AATAR . fTEE . HERIE S AR NS N TR E AR B . A R e s
N R SCAS A H i B 455 BB R G R A S () OO B . MO = 2R 1 A R
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X PP SE ORI B R B I, OEAE. Wik A TTS AR 4%
(shadowing) , #RJ5FFH ASR R & /b —if S A )5 2] il

DUALE HH BB B X6 0008 2 21 3 1 R 5 4 AT 0 AV IE & S 7= db o Bl e /R e o
X app”AE—#K LA AEN EARBAT R SR 3], TR 3 B O W A R R DL
RNPGEZUMSE AR B 5, DU iR 8 S 2R 0R, BRMERR & #eE
(BR8N, 2018) . LI CRfER SN EyE B 2. B bRk
SR HE. AREFTWT HAERK, P ASR IR AR

3) HiERILE (hmdo

ASR AR CAR XS g3 AR AT TR R WAL (M%) sEBL T B
KM BEPERIE, BESRIEVEAS A B A R, X FE S ulsAr gt — 2 i,
MM IR BCA R, R 2 AR TR I IR EAM IR I BB IR R (FR
P1%,2015) o FESEB AN IR G e, 280 B S A A 4 SR AT VR
g, S7yAddRsE CDUERESIE IR, PLILREN Al 15 5 BORK R R E
(EFAD).

4) WELS GEgD

ASR LU M 2 sz AL 45 1 1) 2 &2 88 (Question Answering) A5 2 4 B
(Information Extraction) Z5E4iig . HE X AN HINEEEE KR, KFix —iE
FEERIN B R TR R e A, DU DR B N (R
LN, 2018) H AT MUK IERT 15 SRR DAge S #ss b 2 80 (PR 15,2015, #1 4
77,2018, X135 #,2002) , T H LA EID L. FESCEEFEF) A Microsoft Research
FIH BTN TR GEMIRALZS N, B EE A RHE N L@ HLAs 22 IR, i B 4%E
BAEAF X . HAR—ZFKRAITRKINFIEC APP [Tera Talk] , id@id5 Al i
BRI TEYI 5 5] T 58 IR THERIAH TS, (RERA & B 1308, 7= O 3
136 PMEFKD,

B ALTE S BORBIAWT 5835 5 a2 T 2 om AR H0E B ASR 51 37T USR58
T RS FHE SR, 3T DA B St A i NBRsg B AR ARK ARS %
AREIIN B E ¥ RS L, BN CRF B B I EE A B R R
74,2018) .

5.2 REMFE
WL BL L ASR SRR R IR AR RV FR i SR i (K% EL AT, #5981 NNS DA

B, ZIWIE. ZHESIERNEERE, 5 NS FAESIERATHMBE L. 15BIE SR
a3y, EEVEAT IR EE B USRS R BT TR KA, S ki &

15 https://itunes.apple.com/jp/app/terratalk/id1114037031?I=en&mt=8 (iOS kR)
https://play.google.com/store/apps/details?id=jp.co.joyz.terratalk (Android ki)

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 76



W AT AT 35 YU AR T 5] 70 W DUV 28 S B A 18 v A BT 3 1 52 L3R

RE . S, SH5ET Al THGE R A, kSRR, R
WHRRER S AR TA R Hbr. BREELIMEAF I RBENZ— Bk
EFIR SR BE R R FERCR . NHIE S LR HE, ERIEH, #E Ak
BHNBE, XA RERESIBAE. 200 ASR EARIFrEIES 5ARES
J o R AN ER A . WIRFAROR ASR A7 A7 R B I R SR 3, S AR Al RS,
ATV BN RN, R O — N BESCHF IR BF I R T I3k
AR . RIS R BRI A REBOR, BAEE HEfE, Mgk
B4

IR RN GERE AL S AR, PR AR AT, RS EE
NEAF BN HIERE, AT IR N ERRIEE R . FATHER S 5 IAR
W EAEH, Wkt e s, 1B &F. 1B88h. idichne. MY SRk SR RE )
HONE T KRB AR B, R, M. R QR s — RIS
B AR RN RS R (S HSE N, 2014). DIRIAYEEIARR, XE
Aitig, AANSHIITRR.

WA AT IR IR ERIE X SRRSO T, St 16 2 A, JF
CIRAF T 300 Z/NI I RE (WX, 20160 « ASCHBEH T LESER, WE
M HEREE AR 5E . A Je R AL 0E A% SR (Visual image sensing) DL A
I RAT R, REZHEZESER (RSN ,2017, 20 5% N, 2015; 4
&, 20184k, 2017) , W@ ZHES EBATHREIIRE, NDOE AR S H
5 e TSR R

S AR SCTESE 10 Jn E FrpUE B A & (TCLT10-2018, JASTEIME K2 LK 11 )5
HPSC AR B BRI 2 CAMCL11-2018, FNETIRE KRS LARRE, BRI DT ESoE4h
e, B2 LARRIFEM RS, ZUtEu!

e L PE

Anzai, Y. (1992). Towards a new paradigm of human-robot-computer interaction.
Proceedings IEEE international workshop on robot and human communication,
11-17, Tokyo, Japan: IEEE.

Anzai, Y. (2013, March). Human-robot interaction by information sharing. Plenary
lecture given at the 8th ACM/IEEE International Conference on Human-Robot
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Anzai, Y. (2017). Theory of interaction by information sharing. Cognitive science. 24(2),

234-260. [ VUi —HRE. (2017). IFWHRILHIC & 214 > % 5 7 > 3 > O M.
FRAIFI 24(2), 234-260.]

16 SO B = Jee 4 [ 5 45 2 BB B A U 5 R TR i 1R
http://heep.unipus.cn/news/content.php?NewsID=4322 [2018-03-27]
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using acoustic and language model adaptation: Application to highlight scene
detection. The Journal of the Institute of Electronics, Information and
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Journal of Language Policy and Planning, 5(11), 20-28 [[%M5. (2017). 244X
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WE: REHYHADEBENE ESHFH PSS, LFE
R HE R RN TR R B HFEA (CAPT) e HINZHZA K
R, FFAHIEERSI SEE, M B4 AN 2 25 R F)
SEREERGTE, BN RTR B R EEBCE RS EREAR. H
T HBUE R, BRMA R e, HECFEH BB E a2
—NAEE TR ) , JEE S KR REE S S SRR S =
—HUORMNEDGEE N I8 S R RIS BRI, PR
DLIR B R ST bt AR R 35 CAPT-APP #fth. A T % CAPT 522K
W, ASCLUZEE A TR, EALEES KER A 2B PRt 47
TN 6 B2 VIb LI s RN, 36 %524 TE 6 BT
B8] YA APP 25> K 35 IS IR BN 28101 %, “FIRE4 24 2 ST IR
N 780.6 K, HA, WEZSIRENLEIT 91.9%; KERIRANT Rk
SRR B A NGE 83.2% MR M, It HoGE N R
PIRTEHL 1.5 WEE S . KRR CAPT #2: T AN T
THEEBEFENMRARE AR, MU A ) ¥ ) F E O R R
2>, T HA BT T R T

Abstract: Pronunciation has always been a challenge in the learning and
teaching of Chinese as a second language. Two common best practices to
improve learners’ pronunciation include providing learners with sufficient
meaningful practice opportunities and quick feedback from their instructors.
However, due to limited classroom time and one-to-many relationship
between teachers and students, it is difficult to follow the above two
practices in classroom instruction. Driven by artificial intelligence
technology, intelligent computer assisted pronunciation teaching (CAPT)
system can help learners to practice pronunciation on their own and receive
instant feedback. This paper reports the findings of a six-week teaching
experiment in using Erya Chinese pronunciation APP at Beijing Language
and Culture University. Our preliminary results showed that the total
number of pronunciation exercises was 28,101 times, with an average of
780.6 times per student, of which the number of after-school exercises
accounted for 91.9% in quantity; under the guidance of detailed feedback
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information, students can remedy 83.2% of their pronunciation errors
efficiently by only 1.5 exercises on average. This result showed that the
intelligent CAPT system can help the learner to complete a large number of
pronunciation exercises and improve the pronunciation quality.

R AR, ERY, BRBEEA, MR

Key words: Second language teaching, Chinese pronunciation, intelligent
teaching technology, teaching experiment

.55

B HUF I CARHCE I AT S, R BRI AR N,
ANFEIA . A SIS IER R RS RGE BT HO AR TR 85 31 (%R,
P& AR TE 5 e U AIALAZ B8 70 K e I U SEFEA o 171 A 5 AR 2k TV AR 25 5 e BRI
B, AMLAREZIRIANE DK, R RERI R F IR AT EE (KRR, 2015),
Ik, AEEER BEEARDOE IDOE#A SN o, WA AR R B AL DOE A B RSN
FAZINF 2]

B FEA R SR, R R B ) H RS R AR R R
JeE 1R 1) 8 FEXT NSO B, BB HCA PR IR . A2 DOE I 75 B
HRE, B HSERAESER, T EHEARDUE K S E RIS S A E
MR SIS, 1 HXMEERIREAFEREDE T NEEANRNRNL (Ei
RN, 2004; ZITHZN, 2004; HEAH, 2005; FrEhk, 2011).

FKTTAREE IR RE, FROCEERZHI. K AERERE—
—IEF IR (Lenneberg, 1967) \A, ANKHIEF JHEBALEE K
I, AR B IN, RIARIPLE AR T8 5 IS AU R, — Bt 1B
8], NFIWLEI L R AR, JRBHIE B 2 RS WA I et — 25 AN
M2 TAR SRR s 1 AR SRS 2 5] B AF L A0E 5 N A B AR RFSL (Kim 55
N> 19970, lF NN A I THLEI R T RONTE & SIE I WAE, Fril, KER
25 210 T AR S B R UL AT L B

X RAE N R, BUEE & 2 ) LU R, (HE BRI R ATh 4R vT DAAE i
B R A Y ERUSHEE CHFRN, 2014). —3& SIS FS 0 B UL E S A
N (Krashen, 1985), =) F T HMMENIESHN G, (n]Aefilk —iGag
JIMI 21153 BP0 R AL & R MR At R B, RIS 7 L3 B =) R RS,
KIATAR BA — e B mr 8, mr DUEE AME RIS 51 KB SR IR E (Lidk
N, 2014). AHRHIWFFCAISE R KRB, RIS 7 9B 2= S s A, 22 ) T
PUBIE R E MR IR EGEF IR . P8 IRINE &) GRARZE, 2009; PMiLSE
N, 2013; FengZE N, 2014; ZEHiFEZE N, 2017).
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BEGT U] B NG 3R AR B TR S R TR, R UL R e i S
FINJEN (Krashen, 1985): FRHLLA 138 IE S MRS Z R Pt 1), &)
R G HMAERL, BB (9K intelligible), FFECAIMFNE HIGH
o INE, BIisa, RE—HSHRNE. EEFaRIINgGERES, KT
FINIE S R B R IR R R GME B, #A BT %8 EEMEEINNE,
ARTE I EHN— DB Bt N — A = R B .

REEEIS R, IEE G T EW SN —REIETFER TR
ENA B XK ES]; ARSI 5 21 3 getl S USRI £ 0 PR 1) 1R 5 I 5tE
Bo BIWEDGE R EHFH, KT VOT F#E (Voice Onset Time) [ 56 Bl
TEHABREEESR . AERHEINRE M GRARZE, 2009), KT & B
A B T o BHF . b FVRIE R (PR N, 2013; Feng %5\, 2014),
KT8 PRGN 1) S W5 B T Dl o S VRVE ) (2SN, 2017),
%, REiE B g RORINE S NG5, B SR R R, W)
FAE RS L G TRVE I A, BT R B 2R > G R 1

FEALGIRE Bod s, & #EE RN R S & B ahis st . it
AR B LEBIAEAE R — X2 R, EEFAAE R el iy, 2 . ki
HINESEAWR, SRR ZR AR, EEURR7Es R EIS,
X IS B0k B BOM K L2 e e IR E OB . R, AR AR, 15
B I H PR £ SR AR L A2 2 AR M LUFE T 3 N AT KB RK E 2
tXE AR S B IR 5 S 46 7 o IR — A H 0 BRI SR I I R ) o S0 IR 8
B DREAG T TARIEEBEARIRCR, IR T AR TE S SIS RS IR R 1 A

1T A R IR KR I T ENL S B K B 2% (Computer Assisted Pronunciation
Teaching, CAPT) H# 5l AATHIEE (Godwin-Jones, 20115 Yang, 2013; Liu %
N, 2016). 5, CAPT R&Gaeethd & M 2 BARTTIE, QbsvEiE 15 & 1) & 4.
CEANEUHEIUINSEE R, AR THIMEE S5 0 aEE S RN R . IR, R RE
L) CAPT 2GR RS ) H IR &, FET 208 3 T RENKE
g5 I T M2 2 AR R I “KIRDGE" R4, 3T 83 BB B 54K o S
2] Al BhF Learn Chinese?%s. — TG IHA ML RE R (X, 2018), 7L
B AEL S UL 22 B A E B 2 AR AL 22 B AR v, AR 90% 1 A R K
it APP PUESEBh 3 E AT S S Hp 30, AR WS B s i v, 28 A
WDl B B0 3 A T CAHS B A A T D ) R

B3, TR A8 CAPT BRI BN [l e,  HEORRFIEA B M A AR R 5 92
JH2s[a) (Levis, 2007). HATZAEKZHm i1 # HE CAPT SRR S s 2 A
REFEVIEE T, B LA P o B RAL A U R AN R
AN, RN RBHE B BARRES T W2 1 T RS R DA I, (Ha2
Tk R BAR R AT B, 2 2 FH FEARE AT BB, s

! http://www.greatwallchinese.com.cn/portal.do?method=user
2 https://www.msra.cn/zh-cn/news/features/microsoft-learn-chinese-20171127
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TREFABR . 35, BTSN KA SR 0IE, AT T8 #E CAPT
BRI RRAB DA RE ], AFITELEH B R0

AL B TE I #E S I R A T IR S TR B CAPT BIRFA BRI W . Fr
KRR e SO POE B SR 5 0% APP AL RUE & KRB REiE 35 S SRR S2ih =
(SAIT Lab) ], TEILIUE T KEVIGE AR TT T NI 6 F (rfd F se ik
%K APP R B I POE AR S IE R E (B SCEE, 2009), 18 IR E AW
2587 (Deep Neural Network, DNN), BE05 SZH R RS ) EAR K 5w A i,
ML BERE B R R S AT RSy, IR REWe st BRI BE. 3R S A R AT
M (Gao ZEN, 2015; KN, 2016; Wei Z AN, 2017; JEREZAN, 2017;
Lin%¢ A\, 2018), DA IREE. FHExftb, i ER. CrfidEL My (A T
R R

PLF B ZHI R 258 2 AR MEF SC°APP AT s Bl E B Ih6E, 58 3 W/
PREBFEIT, 4N LER, &5 WA TRAREL.
2. BELE S H 2 APP—/RFEFISC APP

M R R EHFFRERK, /RIEFRSC APP BEuh T 5 A i R0 B o 3 KA,
BT Z IR 1 R

S Hhim
CEre h (ER 18 )
£ R FE
B FHE B )
IRCBAER
L Fia=prit P .
% y, e &
£ R i
ot MEERE =E )
| REERE L )
(FERBEE )
BEREEZNE
o FEBIRIR B AL
[ B85 kM) )

Bl 1. [RFEHSC APP DhRSAE B4 g

SURMEFRSC APP A 23 5 e 122 BLRRATAE https:/firim/tyzd R 2. SERMATE App Store ##
R “SAIT PUE” FREL.

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 86


https://fir.im/tyzd下载；2

Al KIm —AKDUE B BEIR T U7 App B SLIRYIP S

HG, SAENGR T UOE M RS ARSI RORL, gt R R A A i
BEE. A7 B, PROCHIBE AP B e A2 2), WK 2 (a) (b) (o) Piam. UK
BHRAHONG], R T 2R N, RGBS, X E W US
B TR ESORE], AEFHLEHI R B MEM, AR IS APP Xk
HEAT VRN A B S BHE S

A o 4 EFENRBE wEFY
- HEYHR: HEH
-
RO LIRMBE Rk = P
A R Ti@A A/m\ WERE: 152

EREF: 15 20EHY
XFEL

;4 F3 T71B? B rén yudn

ggE
( F]

o o

<

]

@

3

]

]

®

. PR
: E DT EE RS RENR
a. A A BB b. BRICHEE c. PR IEF d. KATVE

K 2. APP #i R f F

Hk, B ReEE TR UK G DOE Th A TG TE R, 18 I3 TR A I 2% ()15
BVFIMEAR, X2 3] 3 1R BEAT BT 70 AN R A R (e Al o 55 VI 10 4
AR 5 213 B AR HE TR T AR AE 5 A AURE S SRAH AR R, A
WA E IR . APP XA HELH K E N EMAF TN ETE . 8. [,
FXSRENE R # HRATARUEE ST 20, KI8T IERIEEAT A
Wi, JEAS R 05

SPUBAL. (2013). WD X FIRKELR A HFE (L FAPD dbat: JERtiE s R H i

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 87



Al KIm —AKDUE R REIE & 20 App REFESLRAIL S

G xing she

JR B i |G xing she
() ([T E
¢ R R
travel agency
Az 1d] / PRI ETE
> 275

K~ score: 75
standard tone curve: v~ - ‘\ —_ standard inital: |
15”/‘5\] your tone curve; ¥ - » %%{Z’Sﬂ:ﬁ your inital: r
&Nl /
. st
a. 1% S5 B b. KEENER G

B 3. JRHEFSC APP LR

IR, APP R “BEARDE o+ mim ok S8 BT, 51 3% E5YIE
R Vh—R ot [ A 0 8 & 4h 1 8 v, il 3 () FioR, #EFTK
[P TRAT A B — AN T A B DR R B %, APP HLLEAX 70A ) 1) K &,
M AE MR, SUREIE 3 (b)) FoRBIRIBE R, [H2%% 338 U A1 1
CERIE R T . [FN, APP £ [A) 2% 3 3 R 85 AR 5. 5 FH I E R
HAwiR R E S, ATV E TR IR . 3. . W 3 (a)
AE 3 (b) Fian, APP 4L T AREIE S IS0, K5 shEE RIS 2 Bk #0
PR, BT LLEN R E W, L. RS R L IR R R, il
R RERRS ], #mEREERNEE L SGERERE. WE 458,
K4 (a) s B 3 T4 fES PRI i HE R, B4 (b)) A2 EuE
JEFHERL, B4 (o) RN IEER A B 2t R N R R
FHITER . BRANSZIGH R R (GRS, 2018), iy B AP E A S B 1.«
AR, IS 1 r (75 220 o R RO I B 5 = JLRIE (F3)
IR, BT ERER, B F3 AR KAILTER .. MWK 4 FrE
H, FFELMESS], F3 AR RHEF RS, X T %25k
R G

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 88



Al KIm —AKDUE R REIE & 20 App REFESLRAIL S

0.5022

0.06033

0.0003374

-0.02171

-0.08722
5000 Hz| ™

-0.4189
5000 Hz[TTITT
‘

i ’»“‘l‘l”” i v|>{“;0“l‘(m““ “‘m ‘ ‘

-
fl
A i [ I

| ‘wt‘.‘.ﬁ‘!,,‘w ‘ ‘m‘«m

OHz| ¥

il

| i (AR
i |
L 0
4 |
| WL
| I |
1 |
il il
o {011 /
L I " L (1
Z i

0.210311 Visible part 0.371610 seconds 0.581921

0.102729 Visible part 0.511681 seconds 0.614410) 0.136003 Visible part 0.564703 seconds 0.700706

a. fi iR A i b. A K EiE c. BHEEIE A
B 4. “fe> 7 BRA E A JE X EG B

I, APPICA L TR, DABIA A M s BER A e . UM i
PR, ATLUERREAE IS . BT, APPURS: T CURMEHSC: WIHDUELEEH
FE) b REIM, RIS RIE A R ORY SR . A RIS
HURT LA PR € B N B R RS & . BOMRT LB APP [ BIEZ o i 22 A2 A AT
PRk, i 2 (d) Pios. FERSEE, HBomn LA E A 7R 52 et
AR WS 22 A2 25 30 5 B

3. REHFLH KT
3.1 LB HEHK

AW TR AT B TR, B8 AR B AR ST APP 4R K
FHITEDL, DARTCR BETE 7 #0 TRAE iR k& B e .

3.2 SEIG R KPP AR

SAIT Lab ][ 3EF DNN (I8 BEIE S VPE A, 7ESRIGIIEE T, Kl
RAFLZIN 90.4% CGGRENASE N, 2016; RSN, 2017; Lin 155N, 2018).
APP [ BEE S PRI B A 70X 8 U RO AN BRI T e iy, mT AR 75
L VAL SRAS I R B iR . R EF SR RIES BN — R, XA,
R R ARTE—/ MG NS 0. B RETE S PRI ECR AT Lol i & & 17 Bok X
MBS R TR . BB EURIR T R & SRS & A E A, Y
AR R, BIAR SR RREE IR E s AMERERR, B AR SRR
Miste 2038 R BIVEI &5 RN Wiz 2L MizR”, BENs &M S B2: S E R &
JREAR TR ERNNEE. FIEWE APP MR EiR R THRASE%],
SR G I A W B iR K, BT IEE B 1 R

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 89



s, ke — BRI B R R App KSR

Ui \
R Tl ¢> D)
A IF — —

L i ) T )
1. R IE

9 i [> el
s
N

SR/ EH%) E-L S Uk
5 i 51K 52 e

B 5. AEFRIREFEE

KRG APP IR BRI EMAFROR . 2EMM APP ZR3) K
I, R —AN%H, el —F KB GR I R S, B, SO S
R 2 AR )R8 SR, B A B B AT T B A s R NG . R 2
MR UGR R BMN AT e it A HOR EERN 1 e 5 B 127 1 [ A5
BRI R E A RE, LA A R ROR .

G REWE RS, FAESRYE APP [ UG B XA iR 1R &k & H 4k
2, DA R EMWR. Seiad, BATTSE A E 2R & B0 i SR A A EE R 2R
M2k AN EREBZ IR &, BB -DMEWHA. 8. HEEZ4S]
WA, I IRBCEE A FAT Y. WA S B SR SR R A Bl A2
B AR R SR, AN E R, Al 5 B e iRAT A& AR 2
FRRT A I RE o AE IR B i R 21 45 R A & K R ARy — A A H 2520l
e, Mk B, Horb, AERIINICHE Er MERRIAE Er £ E T, BHEZS]
HIRERR A M F R IREL AILE N, B S s 2 S i R R 25 3 K N=2.

HAT, 2% CAPT RGURIEMABRMEIH, 1M AZHEA=RIARE (Neri 5N,
20020 FATMEE KH R R SLhR S Hbs ik, S5 4  R R R, K
P2 & By 30 AN BRI 25 2T BNV A B ORI br . A0 F R R AR X
BHE B3R TREATI, B, XMNMERRENs B SO S B R . 2155 i
Th P PNEEAK b E o ErfinSHIELE], 2 sk (1) Bk

T
= 0
P = —— % 100% (1)

Hrb, TN ErWEa ML FON EFIRA G A5 Eh 2R ) IRBUS )72 Er BRAR
5, B IE—NRE iR I S E S SR B, 101E Nro SR P AT N
ANFEAR I PP BRI BRI I A2 3 ROR

3.3 B K SRR

SRV & H A SR R AL Ul 5 R AN PR 24, 3t 36 4, )

mﬁxingshé

P 1 7 7E
R i

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 90



Al KIm K PUR B BB IR & B0 App MBCF LA A5 IR

KB 19MEZ, SEFEENGLR PR, FERDOEKT NP
R 1. FEHFENHGHR

Ex AN ANt
(F—H& W B FHESD (AL N/EZD (B AD

5 ] 7 7

ELTH . R 4 8

ZHE. BAH 3 6

WRFIE . 2% 5 v e 2 4
FrE. WgEw e, Bygar, WrE2E,

FRr e 2 Bak. ZWRmh. SR, 1 11
VEPE . R ENEEJR PR, i

Bt 36

APP Bzt 1A 2R 2R & BB, Hrp AR AR 25 50 & I LA
PN S B GRS SO (P k), Hlasxd J Bl 2 UM 4R, Hlasxs o
ABEREDETEE B AT 0 KAERA,  BlLaext 8RR & B 1T 77
CAR RSN (B 245 2 ISR il LIS 222 AR APP 2551 K& AT N EL
P, anAE e, 2 E AL

IR BN AT HIRE R A, RV R B RGN T 40 ISR Z
R TR E RSN B E AR S8 R E ER, K B s IR
N 40 X HYE R, X E B IRL b S R 3.2%.

3.4 LR

SKIRAE DU TRE B B N R 3T, AR DOE IR L HHE B — 2 2
WY, BERPIURIN, NMZIN 6 . EHEASI RN, AR APP B B 5E
KB BOMSHRAR IR B LA AR, W B ARk, I e 3R A
MRS, SR A AR E MR B SRS . BB, A K&
AWAT AEAEI T APP HEIHURENIC S, AP RETR T N & 1 Ak %
&g

4. BRI 45 R g
4.1 REGABGIER

Kl 6 KRR TERENZEE LI BN, s 224 APP 25 2] R & I I3
DL R B ] AME ] APP BT G ROELG. B 6 (a) ek T Frf 24 B H APP 4>
CESIREON 28101 W%, ANBIZRSIZ) 780.6 IR FTA K543 FS KR
21.0 /NiF, PRGN EHL 2.7 8. B 6 (b) IR E AN 2R > s b M2
STUREU 91.9%, RS N 1985 ST IREL I 25 2T IR 8.1%.

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 91



ME, Kbk A DUB R B B App MAFESKRYID S

3
2.5

W, 8.1%

2
1.5
1

KE(F2K)

05 —

0

OO TS SIS SEIURN A
R I M AR w4, 91.9%
=1
a. RIS bR PR AMNR L1
B 6. RESI RS+ HE

2R, 11%

BHIX, 4% EHi— 27%
BEE, 4% \
EHm, 15% '

2= 13%"_%,3)%:, 26%

B 7. KBRS KRB B A H il 1

Kl 7 B TR E R B B R o A, H—. A=, A=, ANMEH
M ER % . BUMmIc AR SR, WAPERZBUTERAA T 31 k7B, KA
BTN SR, b 20 AN R ER 2 R e, A 9 PR 22 A FR EEAE 1
Z 2 RNER, BF 2 WENAREFELERER BT (BFEHRBR) #7525, %
AUENWENL G, >8R 58 I 20N 88.7%.

4.2 AHEMRIER

TR TR IR R A B 2R AR E ALy 43 154, Hrp, AR IR
AN (0 B A5l 200l an P 8 Bl o

AL FBIRER R A E IR Pyl 9 . IWEHR AT LUE H, R
BRI P AT, T 84%; A K PANHmIE, I8MET 80%.

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 92



B, ke K PUR B BB IR & B0 App MBCF LA A5 IR

8% 85.90%
7 R
33% 86% 84.60%
@ 84%
T 82%
jﬁ 80% 79.20%
S 789
76%
gj}] 74%
36% i Wt i
A 8. 4| F &4 B BB E A 9. AFRThE G HE
1.60 1.60
1.55 1.55
< 150 — 150
< K
1.45 1.45
1.40 1.40
Bk 7 GO Ja
B 10. 7=, 3. BAYFRDGIRESG T B LR, ERAERISG I KRB ST
3| 3

10 KoK BE BIREAA W25 s 25 ) I8 N BPP34E, 23l
1.48 %, 1.54KA11.55 K. Levene M fI4h iR, = dIEHEAG L ZF %
£ (p=8.6x10°<0.01). Kruskal-Wallis FRAIALLG 125 R B, Z“HEHEWMIERLE
BEMNZESR (p=2.5x10"<0.01). PHLLEN Nemenyi fI045 R TR, 75 REHHME
MY EAFREFEZER (p=53x10°<0.01), FEAAMBEHLEA B EMEZER
(p=4.9x10%<0.01), FRHAMFRAANEF BEMEZR (p=0.85>0.1).

Y ITE ErtZI A3 40 AR AR S RS 7, B 11 RoR i NriAztk,
IR 1.56 Ik, JE N 1.49 . B RER, ARG M ve A B30
ZR7 (p=7.1x107<0.01).,

4.3 HHi

MR EGRAERE, G IRENI A S Bt 22 AR APP S8/ 1 ELELZ [
KEGR, Hh 90%LL BRI EHRSRAERIA SR, XU APP RERSH )4
MARIEEE SR E ER RS, JFHXS T RN E. R, REANRK
TR R APP R 1A B EUMEAT IR B HE AE A

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 93



s, ke — BRI B R R App KSR

MEER LR, 7. 8 RS IR AN 83.2%, WTE APP 4B
N, FAERWHRE KIS EHAERE. B 8. AP E R A IR L N
L5 %, RIMQGE 1 2 2 RG], ARSI AU EREGE. E-2ngit
RIL, MERRINZRIREON 1 2 2 IR & B T 2085 BRIh 2R 1 IRE) 89.0%, #4Ak E
BB . XU RZEEOL Y, K EWIRAESIET B 322531 1077 K
TS BIGE

T EEH NS, BN P KAN 2.5 7. A& R ZR > IR A
PN 3.2k, Bl 3 4 IRIEE RS, IR E A SRR N EGE,
SN Rl L ALIE SIS

M E Z SR, MUERIRMNE BRI OO FRE>E R, 45 &)
25 > IRBM R = AR IR O 7R BF<BBE<PE I o IR 45 2R U0 B A BER 2 55 ROR B
bf, IR UK

A M EZR A, R R A S BIhZR ST IR 2 /N T I 215 2k >
RE IR AU, AR AF IR, AFNRRA I ERGE. 250
SERGEOF AT AR B R S R, RIS RE I — R EUE . R,
AFRCR NIRRT AR BRI

HATHID (S50 45 RAXMEAR B3 7R BHGRT MM F SR, fEER%
WA B R, 2 AN 22 RS B B 25 21 K& AT Sy B 16 Fr itk — B oy #r
CAVEANZ S0 M A28 IR BRI A R o A48 & SIS RO RIS /5 20l % T
ORI .

5. 418

R T B RERKEHFE APP—IRHERSC APP [RIZhRERIER, FEULAEAE |,
WAL 7 R e TR 0% T RAEDOEAE NS A8 5 Bt m e A R R e -
P20 WA SR FE A KRR AER RS B LRI T, 2R BRR I
HEMSER TR EHANES, FHHER T g, BTRES. . FIE
WK E REHE S, ARobs S AEAIE TREmMR, BGE T AERE. Hif, 1E
B BHE B EER WK EIRE AR 2 B AR E MR, SR0 TR &
REMRES, RO EARR RS RHE R, DUHERS B4 IR E RO

Bt AW AL ROE S RSE S RIS R O &% (KYR17005) KRS 4% B R FERAF 7% 1
(16ZDJ03) (e m R AR L 55 L% &) LA 5iE 5 K%M A A HE & T E
(18YCX006) %BI. 1EFH AL 5iE S RERREIE S B HARL Z ek, 64, MmE. &
Wkl Mfeie. MFF. . MRS LA M TTER, W KRR b5 iE S K

SEPGEEGEE SO, TRiE . XIEE . PR AGE IT R R B .

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 94



Al KIm —AKDUE B BEIR T U7 App B SLIRYIP S

L PE N

Cao, W., & Zhang, J. (2009). The construction of a CAPL Chinese interlanguage corpus
and its annotation. Applied Linguistics, 4, 122-131. [ 3, &K A, (2009). [H [7]
THEUH B IE 3 B DGE Th AT TS S R QIR SARTE. i 5 CF, 4,
122-131.]

Chen, J. (2018). A comparative study of Chinese and Japanese phonetics of mandarin
initial /r/ and /l/ (Unpublished master’s thesis). Beijing Language and Culture
University, Beijing, China. [[5##5E. (2018). 77/ #1258 14 74 BEr/ I/ {15 &
X P 7E( A i 30). Ab il 5 K5, Abat, HEL]

Feng, X., Sun, Y., Zhang, J., & Xie, Y. (2014). A Study on the long-term retention effects
of Japanese C2L learners to distinguish Mandarin Chinese Tone 2 and Tone 3
after perceptual training. International Symposium on Chinese Spoken Language
Processing (pp.599-603). Singapore City, Singapore.

Gao, Y., Xie, Y., Cao, W., & Zhang, J. (2015). A Study on Robust Detection of
Pronunciation Erroneous Tendency Based on Deep Neural Network. Interspeech
2015: Conference of the International Speech Communication Association.
Dresden, Germany.

Godwin-Jones, R. (2011). Emerging technologies: mobile APPs for language learning.
Language Learning & Technology, 15(2), 2-11.

Kim, K. H. S., Relkin, N. R., Lee, K. M., & Hirsch, J. (1997). Distinct cortical areas
associated with native and second languages. Nature, 388(6638), 171-174.

Lenneberg, E., H. (1967). Biological foundations of language. Hospital Practice, 2(12),
59-67.

Levis, J. (2007). Computer technology in teaching and researching pronunciation. Annual
Review of Applied Linguistics, 27, 184-202.

Li, P, Legault, J., & Litcofsky, K. A. (2014). Neuroplasticity as a function of second
language learning: anatomical changes in the human brain. Cortex, 58, 301-324.

Li, Y., Cao, C., Xie, Y., & Zhang, J. (2017). A study on training Japanese students to
discriminate nasal finals in standard chinse. The 14th National Conference on
Man-Machine Speech Communication, Lianyungang, China. [Z=FA 3, B, fif 2%
ifi, SKENHR. (2017). H A AR DUE-E 8 18 S B W BRI S W R IIR. 28V £
[N B e il F R S5, i, P EL]

Lin, J., Li, W., Gao, Y., Xie, Y., Chen, N. F., & Siniscalchi, M., ... Lee, C. H. (2018).
Improving mandarin tone recognition based on DNN by combining acoustic and
articulatory features using extended recognition networks. Journal of Signal
Processing Systems, 90(7), 1077-1087.

Liu, S., & Hung, P. (2016). Teaching pronunciation with computer assisted pronunciation
instruction in a technological university. Universal Journal of Educational
Research, 4(9), 1939-1943.

Liu, Y. (2018). A study of application of APP Chinese teaching software in
extracurricular autonomous learning (Unpublished master’s thesis). Liaoning
Normal University, Dalian, China. [XI3%:. (2018). APP JX iF #5050 117 1R
S} T2 IR B L S AR ). I TIMNE R, K%, FrE ]

Mei, L. (2005). Variability in pronouncing Chinese blade-palatal initials by Japanese SLA

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 95



Al KIm —AKDUE B BEIR T U7 App B SLIRYIP S

learners. Chinese Teaching in the World, 1, 97-105. [#&F. (2005). H A 222135 )
P BTG BRSO IT. RKGE#F, 1, 97-105.]

Mei, L. (2014). Cross-language speech perception in adults. Journal of South China
Normal University (Social Science Edition), 4, 164-169. [FFEF. (2014). KN K5
BT BRI, BRI IR S F52R), 4, 164-169.]

Neri, A., Cucchiarini, C., & Strik, H. (2002). Feedback in computer assisted
pronunciation training: Technology push or demand pull? International
Conference on Spoken Language Processing 2002 (pp. 1209-1212). Denver,
Colorado, US.

Qu, L., Xie, Y., & Zhang, J. (2017). A study of articulatory features based detection of
pronunciation erroneous tendency. Acta Scientiarum Naturalium Universitatis
Pekinensis, 53(2), 239-246. [J& 5k, ff kb, &5KEMHR. (2017). 2T R H I
PR SRR FARM TT. T6 5 A Z IR ZFIFHR), 53(2), 239-246.]

Krashen, S (1985). The input hypothesis: Issues and implications. London: Longman.

Sun, Y., Zhang, J., Xie, Y., & Cao, W. (2013). Perceptual training of Japanese students to
discriminate mandarin tones 2 and 3. Journal of Tsinghua University, 53(6), 921-
924. [FM3L, 5K Shka, A%, # SC. (2013). H AR A B0E PRSP A1 _E 7S 1 A5l
SRR IV 34T T B FZFIR(H S FIFHR), 53(6), 921-924.]

Wang, M. (2011). An analysis on the production of Chinese monophthongs by the
Indonesian and Korean students. TCSOL Studies, 4, 16-25. [ L /%M. (2011). Ef
Je. BHEEAEDOR P ICE R S . EXHE G0, 4, 16-25.]

Wang, Y., & Shangguan, X. (2004). How Japanese learners of Chinese process the
aspirated and unaspirated consonants in standard Chinese. Chinese Teaching in
the World, 3, 54-66. [ 1%, & FE . (2004). H A5z ) 38 0HPGE L # 1E A
AR I, IR, 3, 54-66.]

Wei, X., Chen, J., Wang, W., Xie, Y., & Zhang, J. (2017). A study of automatic annotation
of PETs with articulatory features. Asia-Pacific Signal and Information
Processing Association Summit and Conference (pp.1608-1612). Kuala Lumpur,
Malaysia.

Wu, M., & Hu, M. (2004). An analysis of Vietnamese students' errors in Chinese tones.
Chinese Teaching in the World, 2, 81-87. [ 51135, tHHJE. (2004). #FE 2 217X
R O R . KA, 2, 81-87.]

Yang, J. (2013). Mobile assisted language learning: review of the recent applications of
emerging mobile technologies. English Language Teaching, 6(7), 19-24.

Zhang, J., Gao, Y., & Xie, Y. (2016). Mispronunciation tendency detection using deep
neural networks. Journal of Tsinghua University, 56(11), 1220-1225. [iKZhHA, &
IWH, & fif#k . (2016). T DNN HUR B i & SAs . A 7R(H 24
FIHR), 56(11), 1220-1225.]

Zhang, L. (2009). Perceptual training and the acquisition of Chinese
aspirated/unaspirated consonants by Japanese students. Language Teaching &
Linguistic Studies, 4, 85-90. [7Kk /K% (2009). &5 Y| A1 H A B 2 A= B
ERUARIETRHE R I8, 35 5 H - 5117L, 4, 85-90.]

Zhang, L. (2015). The contributions of segmental and prosodic information to the
perception of foreign accent and speech intelligibility. Chinese Teaching in the

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 96



B, KAk KU B O App RHCESIRAIL

World, 2, 242-249. [FKMRZE. (2015). & BOABRAE BXHDOESME H &2 &5 & &
B B R, I IRIK 5 H A, 2, 242-249.

© 2018 The Author. Compilation © 2018 Journal of Technology and Chinese Language Teaching 97



Journal of Technology and Chinese Language Teaching Volume 9 Number 2, December 2018

http://www.tclt.us/journal/2018v9n2/linzhouyang.pdf pp. 98-115

A Survey of Mobile Apps for Learning Chinese Vocabulary
(FPICGAICRBIINHERF ZHE)

Lin, Chin-Hsi Zhou, Keyi Yang, Shiyun
(Hh&49) (A ATR) (Mriran)
The University of Hong The University of Hong The University of Hong
Kong Kong Kong
(FFHER) (FHERF) (iR R )
chinhsi@hku.hk u3551792@connect.hku.hk shiyun93@connect.hku.hk

Abstract: Mobile technology is continually developing. Research
suggests that mobile apps are beneficial for language learning. Yet,
because apps developed by researchers are not accessible to the public, the
benefits of mobile apps on the market remain unclear. This study reviewed
the 22 most popular Chinese-vocabulary learning apps on the market for
native speakers. The results of content analysis show that only two types
of these apps have been designed: dictionaries and games, neither of
which provide their users with opportunities to practice new words.
Although these apps facilitated the use of one or more learning strategies,
they generally lack clear learning goals, explanations, opportunities to
practice, and feedback.
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Keywords: Mobile learning, learning strategies, vocabulary learning,
educational apps

1. Introduction

Vocabulary is a central component of language learning (Grabe, 2004). A good
vocabulary can make a person’s communication smooth and precise, and can enhance all
four language skills, i.e., listening, speaking, reading and writing (Schmitt, 2000).
Vocabulary knowledge, which is comprised of breadth (i.e., the number of words one
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knows) and depth (i.e., the extent to which one comprehends each word), correlates
positively with both reading comprehension (Qian, 1999) and cognitive functions
(Marchman & Fernald, 2008).

Learning Chinese vocabulary is an essential component of the curricula of
Chinese primary schools, which include grades one through six. In Hong Kong, students
need to learn 4,914 words by grade three, and another 4,792 words by grade six, or a total
of 9,706 words by the end of the primary stage. Most of these words are commonly used
in Mainland China and Taiwan (Bureau, 2008). However, most studies of vocabulary
learning have focused on students of English as a second language (e.g., Gu, 2002; Lip,
2009; Yip & Kwan, 2006); little scholarly attention, however, has hitherto been paid to
Chinese vocabulary learning by native Chinese speakers. The new Chinese-language
curriculum in Hong Kong requires students to improve all four language skills at the
primary school level, with the first three grades focusing on the development of listening
and speaking, and primary four through six focusing on reading and writing. Chinese
vocabulary involves phonological, orthographic, morphological and grammatical features
(Yang, 2017), and is the basis for the cultivation of all four language skills. Therefore, the
exploration of effective ways to teach it is especially important.

With the advancement of mobile technology, a growing body of research has
examined the use of mobile apps for vocabulary learning, and has consistently reported
that the impact of such use was positive (e.g., Chiu, 2013; Redd, 2011; 2015) with regard
to both breadth and depth (Wu, 2015). For example, Wu found that students using the
smartphone app Word Learning-CET6 significantly outperformed those who did not use
apps to acquire new English words. Other studies indicated that mobile gaming apps
could expand their users’ vocabulary (Redd, 2011), and that using mobile apps for
vocabulary learning increased students’ motivation (Wang, 2017; Wang, Teng, & Chen,
2015).

However, while certain mobile apps have demonstrated some potential to
facilitate individuals’ development of vocabulary knowledge, most studies have focused
on just one app developed especially for learning English vocabulary. Although the
literature suggests that the use of vocabulary-learning strategies is positively related to
the breadth and depth of vocabulary knowledge (X. Zhang & Lu, 2015; Y. Zhang, Lin,
Zhang, & Choi, 2017), questions about which vocabulary-learning strategies are
promoted in and by mobile apps remain largely unanswered. Without a clearer
understanding of how these vocabulary-learning apps were designed, then, it would be
difficult for Chinese-language teachers to recommend appropriate ones to their students.
Accordingly, the present study examines the most popular Chinese-vocabulary learning
apps to determine how they facilitate the acquisition of vocabulary knowledge,
specifically, whether and how the design of these apps promotes the development of
vocabulary-learning strategies.
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2. Literature review
2.1 Vocabulary-learning strategies

Vocabulary-learning strategies are specific actions or techniques that learners use
to develop their vocabulary knowledge. Several studies have examined the use of
domain-general learning strategies in vocabulary acquisition, including cognitive and
metacognitive strategies (Gu & Johnson, 1996; Y. Zhang et al., 2017). The former refers
to the use of skills or techniques to process vocabulary information (e.g., association),
and the latter, to individuals’ ability to regulate their cognition (e.g., by setting
vocabulary-learning goals). Similarly, though they did not focus on vocabulary learning,
Oxford and Ehrman (1995) identified six language-learning strategies: cognitive,
metacognitive, mnemonic, compensatory, affective, and social. Mnemonic strategies help
learners to link one item or concept with another, or to learn and retrieve information in
orderly strings (e.g., by creating acronyms). Compensatory strategies help them
overcome their lack of knowledge (e.g., by guessing based on context). Affective
strategies rely on learners’ emotions (e.g., rewarding themselves for good performance).
Finally, social strategies help them work with others, and to understand the target culture
as well as the language (e.g., by verifying their knowledge through asking questions).

Using Schmitt’s (1997) Vocabulary Learning Strategies Survey, Zhang and Lu
(2015) conducted an exploratory factor analysis that yielded five vocabulary-learning
strategies: learning the forms of words, “PIC/IMG,” association, repetition, and word
listing. The first strategy, learning the forms of words, refers to learning phonological
and/or orthographic forms. Studying how to write a Chinese word is a typical example of
this strategy. The second strategy, PIC/IMG, refers to linking words to images or
situations. A typical example of using this strategy is to make an image of the words’
meaning. The third learning strategy, association, refers to linking words to
morphologically or semantically related ones. An example of using association would be
studying words with the same radicals. The fourth learning strategy, repetition, is to
repeat words or to continuously study the word frequently over a period of time. The fifth
example, word listing, refers to the use of word lists to study and recite new words.

Zhang and Lu found that each of these strategies affected vocabulary knowledge
in a different way, with forms and association being positively correlated with both
vocabulary breadth and depth, and word lists negatively correlated to both of the same
variables, while PIC/IMG was negatively correlated to vocabulary depth only.

2.2 Educational mobile apps

A recent meta-analysis of mobile-assisted language learning by Sung, Chang, and
Yang (2015) found a moderate effect size of 0.55. However, most of the studies it
covered focused on apps developed by researchers, many of which were unavailable to
the public. Despite an increasing number of educational apps available from the iTunes
App Store, Google Play, and similar platforms in Asia and elsewhere, little is known
about how they have been designed for language learning, as systematic scholarly
reviews of such apps are still in their infancy. The handful of reviews that have been
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conducted suggest that the majority focus on drill-and-practice activities. Highfield and
Goodwin (2013), for example, reviewed the iTunes App Store’s math apps and lamented
the limitations of their pedagogical designs. More recently, Papadakis, Kalogiannakis,
and Zaranis (2018) examined Google Play’s selection of educational apps for Greek
preschoolers, which were again dominated by the drill-and-practice approach, and came
to similar conclusions. Worse, Blair (2013) as well as Vaala and Levine (2015)
highlighted how little feedback was provided in math and literacy apps respectively.
Callaghan and Reich (2018) pointed out that such feedback (as was provided by mobile
apps) encouraged learning through a trial-and-error approach, rather than helping users to
understand the material better.

The present researchers were unable to identify any review studies that
particularly focused on vocabulary apps available to the general public. This study
therefore helps to fill in that gap by reviewing popular vocabulary apps for Chinese
children.

3. Methods

Qualitative content analysis was used to examine the learning strategies supported
by popular mobile apps for learning Chinese vocabulary. Qualitative content analysis is a
qualitative approach to reveal information that is not available by studying the surface of
the content. Rather, this approach involves systematic procedures to make valid
inferences from text (Anderson, Rourke, Garrison, & Archer, 2001), including retrieving,
evaluating, and coding a specific type or types of content. In this case, the content, or unit
of analysis, consisted of mobile apps available on the iTunes App Store (China), the
iTunes App Store (Taiwan), Google Play, and Xiaomi App Store as of October 2018.
Content retrieval and evaluation will be described in section 3.1, and coding will be
described in section 3.2.

3.1 Mobile-app selection

The research team reviewed the top ten free vocabulary-learning mobile apps for
native Chinese speakers from each of the four app stores mentioned above. Two search
terms, 7. [words] and iF]i% [vocabulary], were used in both their traditional and
simplified forms on all four platforms.

3.2 Coding framework

To capture the design aspects of mobile apps, both top-down and bottom-up
coding approaches were employed. The top-down coding adopted Zhang and Lu’s five
vocabulary-learning strategy categories discussed above (learning the forms of words,
PIC/IMG, association, repetition, and word listing). While this approach was capable of
capturing such strategies in a general sense, it could not capture any special affordances
of mobile devices. Thus, bottom-up coding was used to explore whether mobile apps
used strategies other than those identified by Zhang and Lu.
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3.3 Data analysis

Each author coded one of the four stores using the search terms mentioned above.
After coding was completed, each app was demonstrated in a group meeting, at which
time it was decided whether the codes accurately reflected its design features and
underlying approach.

4. Results
4.1 Types of mobile apps

The research team identified 22 representative apps, comprising 10 dictionaries
and 12 educational games (Table 1). All were listed on the first pages of their respective
app stores’ search results, and all had a large number of downloads and comments. It is
worth noting that among many of the dictionary apps, “vocabulary” referred to Chinese
idioms or fixed expressions, commonly in four-character forms (e.g., T-2F#b2E, [it’s not
too late to correct a problem]).

4.2 Vocabulary-learning strategies

In addition to the five strategies identified by Zhang and Lu (2015), a
metacognitive strategy emerged from the coding process, which typically is promoted
through educational games. Not all apps promoted the use of only one learning strategy.
The strategy that was most prominent was forms (19 apps), followed by learning through
games (12 apps), word listing (11 apps), learning through association (10 apps), PIC/IMG
(seven apps), and repetition (three apps).

Table 1: A list of Chinese vocabulary-learning apps

Word Metacognitive

Type Apps Forms PIC/IMG Association Repetition listing strategy

Dictionary M(iE### (Hisand Liu) v v
D PNCTE G Rk
) v v v v
I i A M- 20 7 S A R
AU B ET A v
VT IR WU
) it &AAR T R ] v v v
AR Rh A gt (Fﬁ%Eﬂi
i) v v v v
H S I PR
FERBERE v v v
P MRS RRE R
H— = N v v
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IR —a R R

iy B v v
40 SR IR R P A
T HE (%hHERE) v
FrE ) S S R ) K
4 v
He4e a2 (Fun Chinese) 52
Game EHEFE v v v
BRI 7 v v v
MBI -EIEE Vv v
F S 3 Ry R A R v v v v
S R — i B WL
PR [ SR B4 S = 08 5K, B v v v
BB NS . 1300 iE 7 [E
15 NEE v v v v
FREE Y . T RE Y
I3 Rk L 17 8K, v v v v
R EE T T T —a RO T B
T SRR /NI 8k v v
F & 15 s v v v
Tt kiliA v v v v
EE PR CE RO Vv v v
W52 F (mobrix) Vv v v v
Total 19 7 10 3 11 12

The following sections provide examples of how each strategy was promoted by
different mobile apps.

4.2.1 Learning Phonological or orthographic forms

Learning the forms of words consists of two parts: the orthographic (written form)
and the phonological (spoken form). Most vocabulary-learning apps display the correct
form, but in a variety of ways. For example, in the case of orthographic forms, the app i
ARBE R 4 [Modern Chinese Word Dictionary] developed by The Commercial Press
[ 55 ENf57E] presents animations of stroke orders when the user clicks on a word (Fig.
1).
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r— b

~/

B 5 ES % 3
Figure 1. Stroke-writing animation in the app B4R 518 #& [Modern Chinese Word
Dictionary]

Some apps, such as k& &% #L [Idiom Dictionary], developed by Hisand Liu,
display words in a large size in an eight-segment grid to aid the user’s clear
understanding of their orthographic forms (Fig. 2).

A BR2ZEFERRE -

ERE

1. RE : SHEHPM,HOHER -
ik o HIRASThERME R &
<=V

2. tiEA/ @B/, T T,

FERER

#hds TERHE K

B MW e

PR A

ATak @ Bdy s BE -

. BT o BAHR .

R:RR ey

. BB RENFIE - FT—R
B

D@D o w

10. 24k : Bpig -

11, $: WAL » B o

12. wi @ wk -~ Kb

13. sEHaLes st - 2 T4 A
ot EEV o

14. &85 BAK -

2 A% X

Figure 2. Words displayed at a large size in grids in the app JE&FHL [Idiom Dictionary]

To aid the learning of phonological forms, the apps provide several types of
romanization. In the app IAXIE 1] #H# [Moden Chinese Word Dictionary], for example,
when learners click the speaker button below a character, they will hear the sound of the
word and also see it in the Roman alphabet. The vocabulary-learning apps targeted at
Mainland China mostly provided Pinyin only.
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In addition to Pinyin, vocabulary-learning apps targeting the Taiwanese market
(e.9., AEHFHL [Idiom Dictionary] developed by Hisand Liu) provide Zhuyin Fuhao
(Bopomofo).

4.2.2 PIC/IIMG

Most of the apps using PIC/IMG organized words semantically, and provided
specific situations in which the learners would use them. For example, when learning
words related to colors in the app £+ 3 [Fun Chinese], users see a black-and-white
room, then hear a word for a color, and have to click on the corresponding color of an
object. When an answer is correct, the object will change to this color (Fig. 3).

Figure 3. Learning words through PIC/IMG in the app 253 [Fun Chinese]

While 13 [Fun Chinese] aims to help learners develop sound-to-meaning
connections through PIC/IMG, mobile apps can also support meaning-to-form
connections using the same learning strategy. The app f& & K #k 8k [The Idiom
Challenge], for example, displays an image related to the meaning of a word; users need
to guess that meaning based on the image, and then form the word by selecting four
Chinese characters from among an unorganized group of characters given below (Fig. 4).

M 330 wiip

Figure 4. An image in the app g K#kER [The Idiom Challenge] that hints at the meaning
of the Chinese idiom &5 1T i [Break one’s word]
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Similarly, the app #A 5 B 17 & Pt e = T HE (#hHEE) [The Tool Book
of Words with Pinyin and Bopomofo for Kindergarteners] presents images related to the
meaning of a word above the position within that word that produce the same Chinese
consonant or vowel as the initial sound of the depicted item (Fig. 5).

d = o

Figure 5. An image in the app 48 REREFE KSR TRE %#E) [The Tool Book of
Words with Pinyin and Bopomofo for Kindergarteners] showing pictures of words that
start with the same consonant

4.2.3 Association

The results of content analysis showed that three types of associations were used
in Chinese vocabulary-learning apps: synonyms and antonyms, common morphemes, and
topics. Several of these apps were intended primarily to help children learn the meanings
of synonyms and antonyms. For example, /]2 [R] SCial i SCin] S Sl 1] $—F i RCHT
AR [Thesaurus for Elementary-school Students Based on the New Curriculum] displays
synonyms and antonyms for words that the user searches for (Fig. 6).

=R

aichou

AR

FHEMUE, RENSFA—EHES
EE2R.

i (~fEH)

P

MR (~HIKFE)

Figure 6. Synonyms and antonyms in the app /N4 [R] SR SGA] R SRR S8 —FE 0 AR BT
¥R [Thesaurus for Elementary-school Students Based on the New Curriculum]

Similarly, the app &l & V8 ¥4 1 —aF SCar 28 5 [ # 5 Lb $F [Word Crush: The
Thesaurus Challenge] helps users connect words with their synonyms and antonyms
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using games. Correct pairings of synonyms and antonyms increase the user’s score (Fig.
7).

Figure 7. Synonym-antonym pairing game in the app 33578 T8 —35 SO B R B b HE
[Word Crush: The Thesaurus Challenge]

The second subtype of association strategy that the sampled Chinese vocabulary-
learning apps used was based on morphemes, with the aim of creating lexical links
between words. This was done in two ways: idiom solitaire and displaying words with
similar morphemes. Idiom solitaire was used in the app &EEFERIBE . FralicEFE,
AR [Chinese Idiom Solitaire], which asks users to select characters from a brief
list (e.g., 5%, 3}, %) to complete a Chinese idiom (Fig. 8). At the time of writing, there
are 500 levels in this app, with the difficulty gradually increasing as one moves up levels.

Figure 8. Idiom solitaire in the app mﬁﬁ%ﬁéﬁﬁﬁ:ﬁﬁiﬁﬁ%ﬁ, B BB [Chinese

Idiom Solitaire]
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The promotion of morpheme use for vocabulary learning was commonly used in
the sampled dictionary apps. For example, #l4X7 iE 17 # [Modern Chinese Word
Dictionary] automatically presents several words (e.g., B2, 42 containing the same
target morpheme (in this case, J#; Fig. 9).

836 TG Ll -

< L Q
ik

AMEFMAIREZ—, HER, FEe, mR

L B it L' ]

Figure 9. Words containing the same morpheme in the app BLAEE # [Modern Chinese
Word Dictionary]

Lastly, some of the vocabulary-learning apps organized words by topic to
facilitate users’ learning of similar words. Taking the app Ji{q& s B i S s A1) K 4
[Stories of Chinese Idioms: Sentence Bank] as an example, idioms were categorized by
themes, such as seasons, mood, climate, and people (Fig. 10). Users can learn various
idioms related to a theme by clicking the corresponding link.

{EZNE B IR
R FEERIREE
R ORI
HREARMME
R AMBIRE
AW ILZKBIREE
R ENAIREE
HRIEYAIREE
HBESANLE
HBEBERRE

HWRHEEMME

e

Figure 10. Thematic classification of idioms in the app }ﬂi%ﬁ%ﬂﬁﬁ&%&%ﬁﬁ@ﬁé [Stories
of Chinese Idioms: Sentence Bank]
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4.2.4 Repetition

Repetition-based learning strategies are typically used in second-language
learning. In traditional settings, learners generally make lists of target words they want to
review, and do so often. Among the sampled vocabulary-learning apps, several featured
word-list making (as discussed further in the next section), but only a few facilitated the
use of repetition for vocabulary learning. For example, the app Quizlet [##-K] allowed
users to create a list for studying unfamiliar words; the app A3 [Chinese] prompted
users daily with new words, and; PRI 5 S HL—PGE RV #2845 [10,000 Chinese
Words and Phrases] tested users on a given word until they remembered it. However,
these were rare exceptions to the rule that Chinese vocabulary-learning apps for native
speakers do not promote repetition strategies.

Among the majority of the sampled apps that did not directly promote repetition,
WA E 7 4 [Modern Chinese Word Dictionary] allowed users to create a review plan
for the words they added to their word lists based on their subjective levels of familiarity
with each one (Figs. 11-12).

HaARE BMEE: 15
HERE: 1(2)
prd
8A1t, A TTHI206—1 75220, XFB--
i

AMSEFRE—, HER--

Figure 11. Desired words ranked by their familiarity in the app IACIE# # [Modern
Chinese Word Dictionary]

925 & W ® Ll -

< E3itR

AHBITR): 2

Figure 12. A word-review plan in the app BLRIE A #2 [Modern Chinese Word Dictionary]
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4.2.5 Word listing

In traditional settings, learners can use the vocabulary sections of their textbooks
or make their own word lists to review words they have learned. Chinese vocabulary-
learning apps, despite being not directly comparable to textbooks, also facilitate word
listing in various ways.

First, as mentioned in the section on association above, several apps’ organize
content semantically (e.g., f&% it sl H i S8 55 16 7] K 4> [Stories of Chinese Idioms:
Sentence Bank], Fig. 12). This allows learners to navigate words they want to learn,
review, or practice. Another example is the app F(»%lJi] [Word Search], a game that
asks learners to find a list of words based on scattered characters (see the words next to
the lightbulb icon at the bottom of Fig. 13), using animals as prompts. The same app also
allows users to create their own word lists with which to challenge their friends.

Q o0 01:41 OO

€ BN S M

i
-3
7K
4
e
3]
&
i
=3
F

FREERRMREBRSERS

<3
9

Figure 13. Word-search game in the app F:0>X&il38] [Word Search]

In the dictionary app H 3¢~ $- T Hf & 30 1 28 VR LA EH i [Chinese
Dictionary: Search by Characters, Pinyin, Radicals with Meanings and Translations],
after finding the meanings of a word, users can click a star icon in the top right corner to
add it to their personal word list (Fig. 14) and later review that list in their dashboard (Fig.
15).
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5:08 all F wm)
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N N == == I -
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Figure 14. Adding to a word list in the app 3 F M- EH SR EZERE N E B F
[Chinese Dictionary: Search by Characters, Pinyin, Radicals with Meanings and
Translations]

5:13 ul 7 |
< WAL g Sk
BREM B
BEITA FLiE
B ER BiB

Figure 15. Word list in the app H 3 F - ZHFF 2 B B ERE X E #H P& [Chinese

Dictionary: Search by Characters, Pinyin, Radicals with Meanings and Translations]

4.2.6 Metacognitive strategies

Metacognitive strategies emerged during our coding process, which were
promoted through educational games in the apps. As Gee (2008) noted, games create a
situated learning environment in which players can try different ways of solving a
particular problem. During that process, players use multiple metacognitive strategies,
such as setting goals and monitoring progress.

WA E ] 4 [Modern Chinese Word Dictionary] is a good example of an app
that promotes both setting goals and monitoring progress. Setting goals was facilitated
through selecting words that users wanted to study. Monitoring progress was promoted
by asking users to rate their familiarity with words (see Fig. 11).

Metacognitive strategies were not promoted in isolation. Rather, in these games,
they were promoted in conjunction with cognitive strategies identified by Zhang and Lu
(2015). Learning a new word involves acquiring knowledge of its forms, sounds, and
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meanings. The games that the sampled mobile apps feature typically provide one or more
such components of a word and ask users to provide at least one additional component.
Several examples have been mentioned earlier in this paper, including £+ 3 [Fun
Chinese], which asks users to click an object with the color corresponding to a color-
word’s sound (Fig. 3). Similarly, &5 KF#k#K [The Idiom Challenge] illustrates the
meanings of Chinese idioms and asks users to pick up characters to form its words in an
orderly manner (Fig. 4). Chinese Idiom Solitaire provides some orthographic parts of
words and asks users to complete them (Fig. 8). One additional example, the app F:Cr %l
ia] [Word Search], uses only one type of word information, i.e., it requires users to find
words in a grid full of otherwise random characters (Fig. 13). Some of the vocabulary-
learning apps also used lexical associations in their game designs: e.g., the pairing of
synonyms and antonyms in the app #l a5 iH VH 13 —&5 S0 #55 x #E A EL HF [Word Crush:
The Thesaurus Challenge] (Fig. 7).

5. Discussion

This paper’s review of the 22 most popular Chinese-vocabulary learning apps on
the market as of October 2018 yielded several interesting findings. These findings can be
subdivided into two main categories: the apps’ design aspects and their facilitation of
vocabulary-learning strategy use.

5.1 Design

Only two types of apps were reviewed: dictionaries and games. While this finding
is not especially surprising, it suggests that the affordances of mobile devices for
vocabulary learning are not being fully exploited. While dictionary apps allow users to
find information about words quickly, only a few allowed users to add their search results
to their word list for later review. In other words, despite looking up the meaning(s) of a
word as the start of learning it, not the end goal, none of the sampled apps provided their
users with opportunities to proceed further.

The Chinese-vocabulary games examined exhibit a similar limitation, and in
effect did not seem to have been designed for learning. While they created engaging
environments in which users could use their word knowledge to complete various tasks,
these games’ designs all assumed that their users already knew the words embedded in
them. For example, if users of the app G K HkEX [The Idiom Challenge] (Fig. 6) did
not know a given Chinese idiom, the game did not provide sufficient information for
them to learn it. Conversely, players of idiom solitaire will be able to win the game if
they have a certain baseline knowledge of the Chinese idioms in the app f.sE 2 HE [ B -
TREERE, B RGEREE [Chinese Idiom Solitaire] (Fig. 10), even if this knowledge
does not extend to the idiom they are using at any given moment. Word-search games are
no different in this respect. Players can find the target word without knowing what it
means (Fig. 15). In short, the sampled games have all been designed primarily to
facilitate practice of users’ existing knowledge, rather than their learning of new words.
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5.2 Learning strategies

All five strategies identified by Zhang and Liu (2015) were used in these apps,
though several incorporated only one or two. As mentioned earlier, given that all 22 apps
were categorizable as either dictionaries or games, the amount of learning that occurs
when using them is likely to be limited. Notably, none appear to take into account any
learning goals, a key aspect of any learning strategy (Zeidner, Boekaerts, & Pintrich,
2000). Worse, none include any mechanisms whereby users can test their understanding
of words. Other than game scores, wins, and losses, none of the apps provide feedback at
any point. The games appeared to even have been designed based on an assumption that
their users will already have sufficient knowledge to complete them, which may explain
why hints and feedback are rare to nonexistent.

Several limitations of this study need to be noted. First, the researchers used only
two search terms to identify Chinese vocabulary-learning apps for native speakers, and
thus could have overlooked well-designed learning apps that did not happen to have
“vocabulary” in their descriptions. Second, the coding framework was based on learning
in traditional settings, and thus may not have been comprehensive enough to cover all the
sampled apps’ features. While bottom-up coding was used to allow new themes to
emerge, a new theme, metacognitive strategy, was duly identified.

6. Conclusion

Families’ access to mobile devices and the Internet has steadily increased
(Plowman, McPake, & Stephen, 2010), and research has consistently demonstrated
mobile devices’ potential for language learning. However, while several prior studies
have shown that vocabulary-learning apps may be beneficial, the present study’s findings
suggest that the most popular such apps may not have optimal designs for vocabulary
learning, at least in the Chinese case. Lacking clear learning goals, explanations,
opportunities to practice, and feedback, these apps are unlikely to provide sufficient
scaffolding for users’ learning of new words. App developers should give due
consideration to how mobile apps can better support such features, rather than using drill-
and-practice tasks or simply assuming users know words already.
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Abstract: This literature review examines how Augmented Reality (AR)
has been used in foreign language learning. AR is a live view of reality that
is augmented by computer-generated sound, image, or videos. It allows the
user to interact with the real physical environment in an enhanced way. This
study provides an overview of what AR is, its history, different definitions,
and how it has been used in education in general. It summarizes how AR
has been used in all aspects of foreign language education, including skill
development (listening, speaking, reading and writing), vocabulary,
grammar, culture, the aspect of affect in language learning, what AR tools
were used, and a discussion of the advantages and disadvantages of AR in
language learning. At the end of the article, the author suggests further
research needed to support the widespread adoption of AR in foreign
language education in general and in Chinese-as-a-Foreign-Language,
specifically.
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1. Introduction

Augmented Reality (AR) is “a real-time direct or indirect view of a physical real-
world environment that has been enhanced/augmented by adding virtual computer-
generated information to it.” (Carmigniani & Furht, 2011, p.1). It is one of the latest
technologies adopted in Computer Assisted Language Learning (CALL). The word
“augmented” comes from “augment” which means to add or enhance. Augmented reality
intends to create an enhanced user experience by adding graphics, sounds, and touch
feedback to the natural world. Azuma (1997) defines AR as systems with three important
features: a combination of real and virtual dimensions, interactions in real time, and
adoption of 3-D. There are also less restrictive ways in defining AR. For example, Eric
Klopfer, professor of urban studies and planning and an expert on augmented reality games
at Massachusetts Institute of Technology, included “location-based games on handhelds
and mobile phones which provide additional virtual data or information at given locations”
in the realm of augmented reality (Jenkins, 2008).

1.1 AR and VR

Sometimes AR is confused with virtual reality (VR) and mixed reality. Milgram,
Takemura, Utsumi, & Kishino (1994) used a reality-virtuality continuum to describe how
these different types of reality relate to each other. See Figure 1. In this continuum, AR lies
in the region called mediated reality, between the physical environment and an entirely
virtual environment. Mediated reality includes both augmented reality, which lies closer to
physical reality, and augmented virtuality, which lies closer to virtual reality.

Mixed Reality

Reality --- Augmented Reality --- Augmented Virtuality --- Virtual Reality

mediated reality mediated reality mediated reality

(Not replacing real world
with synthetic environment)

Figure 1. The location of AR in the continuum. Adapted from Milgram, Takemura, Utsumi,
& Kishino (1994, p. 283).

Unlike virtual reality, which gives users an interactive computer-generated experience
within an entirely virtual environment, AR takes advantage of the existing natural
environment and superimposes virtual information on top of it. The co-existence of both
virtual and real elements in AR provides users with a new and improved natural world with
virtual information as assistance.

1.2 A short history of AR
The origins of AR studies date back to the 1950s. Morton Heilig (1926-1997), a

cinematographer, thought that cinema should have the ability to draw viewers into the
onscreen activity by utilizing all their senses in an effective manner (Carmigniani et al.,
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2010). The term Augmented Reality was coined by Tom Caudell in 1990. He and his
colleague, David Mizell, designed a head-mounted digital visualization system to guide
technicians when they located cables on airplanes (Siltanen, 2012). Milgram, Takemura,
Utsumi, & Kishino (1994) proposed a mixed AR technology model which represented the
combination of reality and virtuality. This model had the main tenets of AR technology
during the process of development (Chen & Tsai, 2012). In 1997, Azuma conducted the
first survey study on the use of AR. Recently, AR has developed rapidly, with the mobile
applications such as the Participatory Augmented Reality Simulations (PARS) and Mobile
Augmented Reality (MAR).

1.3 AR technologies

Tracking technology is the essential part of AR. Two basic categories of tracking
are distinguished: marker-based tracking and location-based
tracking. Marker-based tracking refers to tracking by a
fiducial marker, i.e., an optical image (or an interest point),
which is an object placed in a scene as a fixed point of
reference of position (see Figure 2). These markers, which
sometimes use Quick Responsible (QR) code, provide an
interface between the physical world and the augmented
reality content such as 3D models or videos. Location-based
AR tracking ties the augmented reality content to a specific,
real-time location. Digital geo-spatial data are gathered and -
placed over the actual physical surroundings, allowing users > ! "
to access the data. Accuracy is a critical factor in this case Figure 2. Using AR in a
(Juegostudio, 2018; Kudan, 2017). The popular game myuseum. (Carmigniani &
Pokénon GO is an example of location-based tracking. Furht, 2011, p. 31)

Technologies used in AR are not limited to any particular type of display
technology such as head-mounted display (HMD), and neither are they limited to the sense
of sight. AR can potentially be used to augment smell, touch, and hearing (Carmigniani,
2011). “Technology has caught up with the idea of augmented reality as devices have
become cheaper, smaller, and sufficiently powerful to run applications” (Salmon & Nyhan,
2013). In addition to HMD, smartphones, webcams, and digital projectors have also been
used to augment reality. Smart phones play an important role in AR because they are
equipped with cameras, apps and the internet connection. They make it possible to overlay
virtual graphics and media over a physical object, such as a picture or an object. Using the
smart phone camera to point at the picture or object, the user is exposed to the augmented
virtual layers, such as video, 3D animation, or text explanation. This makes it feasible to
“transform a classroom setting to a virtual learning environment: for example, real cultural
artifacts triggering images or videos of their history, wall maps displaying geographical
locations, portraits bringing to life real interviews” (Carmigniani & Furht, 2011, p. 20).
See Figure 3 for an example of using AR in a classroom setting: The mobile scans a marker
on the textbook and videos about that part of the grammar/culture are triggered.
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Figure 3. Using AR with a mobile device in a classroom setting
1.4 The application of AR

AR has been widely adopted in many areas of modern life, such as in advertising
and marketing (Hampp, 2009; Yuen, Yaoyuneyong, & Johnson, 2011), in architecture and
construction (Rankohi & Waugh, 2013), in entertainment (Von Itzstein, Billinghurst,
Smith, & Thomas, 2017), medicine (Samset et al., 2008), and the military (Sisodiaa et al.,
2007). It has also been used in education (Bacca, Baldiris, Fabregat, Graf, & Kinshuk,
2014; Yuen, Yaoyuneyong, & Johnson, 2011), for example, in science and math as well as
in literacy education (Billinghurts & Duenser, 2012; Bower, Howe, McCredie, Robinson,
& Grover, 2014). Research has demonstrated many favorable outcomes for AR, such as
enhancing problem solving and collaboration (Dunleavy, Dede, & Mitchell, 2009; Wasko,
2013), creating contextual awareness (Ivanova & lvanov, 2011), helping better understand
abstract concepts by concretizing them (Dori & Belcher, 2005; Klopfer & Squire, 2008),
offering authentic learning experiences (Klopfer & Squire, 2008; Yuen, Yaoyuneyong, &
Johnson, 2011), and motivating learners and enhancing learners’ enjoyment and attitude
(Billinghurts & Duenser, 2012; Dunleavy, Dede, & Mitchell, 2009; Jerry & Aaron 2010).
AR has been employed for learners at all levels, from elementary school students to
students at university (Klopfer & Squire, 2008).

2. Literature Review

While AR has been adopted in educational fields, it is at the beginning stages in
language education. Only four studies have discussed the use of AR in language learning.
Ramya & Madhumathi (2017) reviewed five publications concerning AR in literature study
to assess the overall effect of the incorporation of AR on learning outcomes. Of the five
studies, only two were published in peer-reviewed journals. Their overall conclusion was
that the studies “favored the efficiency of Augmented Reality” (p. 358). However, no
methodology in searching relevant literature was specified, which resulted in missing quite
a few relevant studies that should be included.

Godwin-Jones (2016) introduced AR as an emerging technology in language
learning and explored different ways in which it is being used in this area from a practical
point of view. He first discussed the potential that such games as Pokénon GO could
provide for language learning, such as the social interactions that accompany gameplay.
Then he explained what marker-based AR was and how students could benefit by creating
markers and helping to create the augmentation (Bower, Howe, McCredie, Robinson, &
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Grover, 2014; Slussareff & Bohacckova, 2016). In addition, Godwin-Jones (2016)
introduced place-based AR. He took Mentira, one of the better-known place-based mobile
game for Spanish language learning, as an example and illustrated how it worked. He cited
the result of the Mentira developers and researchers, Holden and Sykes’s (2011; 2013)
research to show that playing the game increased the students’ awareness of pragmatic
issues in Spanish. At the end of the article, Godwin-Jones explained how to use some AR
tools such as ARIS and TaleBlazer and how AR could be used in promoting the learning
of target historical, cultural or literary topics. Godwin-Jones’s article provided a very
comprehensive introduction to how AR could be used in the field of language learning.

Salmon & Nyhan (2013) proposed an evaluative framework that could be used as
a baseline for making decisions on the use of AR applications for language teaching in a
classroom setting. They used five exemplary studies that examine effective language
teaching and learning and the role of technology in order to build the framework. They first
summarized effective language teaching and learning principles with the use of technology.
Then they established a framework based on the principles, and from the framework
developed criteria for evaluating AR technology for language teaching and learning. For
example, the software should have clearly stated pedagogical objectives; it should focus
on specific language skills; it should enable the integration of different language skills; it
should allow for task-based, exploratory language learning; and it should enable learners
to build on existing knowledge and to develop this knowledge further. The last part of the
article examined this framework using four AR applications: the Specialist Schools and
Academies Trust (SSAT) AR Quizzes, ZooBurst, Mentira, and Context-Sensitive
Microlearning of Foreign Language Vocabulary.

Davis & Berland (2013) focused their research on participatory AR simulations
(PARS). They evaluated the possible merits and difficulties of utilizing PARS with English
language learners in K-12 science classrooms. They identified elements of PARS that met
the requirements for effective learning of English as a second language and these elements
included modality, engagement, collaboration, and language use.

All of the above studies have reviewed literature of AR in the field of language
education. Each of them approached AR from different perspectives, either to provide a
big picture of how AR is used in a practical sense, or to establish a framework for
evaluating the use of AR. However, a more comprehensive review of the recent empirical
studies in the recent years is needed in order to understand the use of AR in language
education and what research has said about the advantages and disadvantages of using AR
in language education.

3. Research Questions

The current study explored the use of AR in teaching any language as a foreign or
second language. It intended to answer the following research questions.

1) What does the literature say about using AR in foreign/second language education
in the past five years?
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2) s there evidence that shows the advantage of adopting AR in foreign/second
language education? If such evidence exists, what advantage(s) does the adoption
of AR bring to foreign/second language education?

4. Methodology

Five databases were used in this study: Communication Abstracts (EBSCO),
Education Resources Information Center (ERIC), J-STOR, Google Scholar, Linguistics
and Language Behavior Abstracts (ProQuest). The year of publication was set from 2013
to the present in the searches. That is to say, as long as a study that was published in the
previous five years met the following criteria, it was included in this study.

There were five criteria that a study had to meet to be included. First, it must have
been published in a peer-reviewed journal. Second, it had to be an empirical study. Third,
it must have been related to second-language or foreign-language learning in any language.
Fourth, the study must have been written in or have been translated into English. Fifth, the
term “Augmented Reality” had to be in the title. Because the definition of AR is so broad,
if the term “Augmented Reality” was not in the title, it would have been extremely difficult
to justify whether the core technology in the articles was defined as AR. In order to ensure
the search was exhaustive and relevant, in addition to the query word “Augmented Reality”
in the title, one of the following query words was also used in the database search:
Language, English, Spanish, German, Russian, French, Chinese, Japanese, Korean,
Indonesian, Malay, Arabic, TEFL, TESL, ELL, Vocabulary, Grammar, Writing, Reading,
Listening, Speaking.

A few types of studies were, however, excluded because they concentrated on one
specific application or on culture instead of language learning, such as studies that focused
on the usability of the application developed with AR and/or the gamification idea with
foreign language learning. If the study used language cards and used AR solely to
determine if the cards could promote culture learning, the study was excluded. If the study
developed a web portal and/or a container application with image recognition and AR
technologies, but the main purpose of the study was to test if the web portal or the
application worked, this study was also excluded.

5. Findings

The search resulted in ten relevant studies. Two obvious trends can be observed
from these studies. First, the number of published studies about AR in language learning
has progressively increased year by year (Figure 4). Second, the journals in which these
studies were published are very scattered. Only two of the studies were published in the
same journal. The journals where these studies were published include: Procedia: Social
and Behavioral Sciences (in which two studies were published); British Journal of
Educational Technology; The Journal of Educators Online; International Journal of
Game-Based Learning; Research and Practice in Technology Enhanced Learning;
Human-Computer Interaction; Computer and Education; Educational Technology &
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Society; Eurasia Journal of Mathematics Science and Technology Education.

# of articles

2013 2014 2015 2016 2017

o B N W b U

Figure 4. Publication year of the studies.
5.1 A general description of the studies

Of the ten studies, there were five experimental studies, three case studies, one
descriptive study, and one exploratory study (Figure 5). While some studies addressed
more than one language, others focused on only one. Nine studies focused on the
application of AR in teaching English as a second language. Four studies examined the use
of AR in teaching Basque, French, German, and Filipino, respectively (Figure 6).

Type of research design used in the studies
Exploratory
Studies, 1

Descriptive
Studies, 1

= Experimental Studies = Case Studies = Descriptive Studies = Exploratory Studies

Figure 5. Research methods adopted in the studies
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English Basque French German  Philipino

Figure 6. Focus languages represented in the studies

While some studies examined multiple aspects of learning and the learning
experience, some had only one focus. Six of the ten studies focused on vocabulary learning
and three on the learners’ learning experience with AR, which included the flow
experience, cognitive load, and learning anxiety. One of the ten studies focused on writing,
one on alphabet learning, and one on culture understanding (Figure 7).

Areas of language learning addressed in the studies

5

4

3

2
: H E E HE B

0
Vocabulary Learning Writing Communicative Alphabet Motivation Culture
experience skills understanding

Figure 7. Areas of language learning that were addressed in the studies

Most the studies were conducted with students at the university level. Only one had
graduate students as participants, one had 3rd graders as participants, and one had
kindergarteners as participants. Participants in one study included both undergraduate
students and employees from different professions in the local community (Figure 8).
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Grade Level
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Figure 8. Participants’ grade level

Most of the studies (6) examined how beginning level language learners performed
with the implementation of AR technology. One study worked with participants who were
intermediate level learners, and one worked with advanced level learners. Two studies did
not specify the language level of their participants (Figure 9). Table 1 presents a summary
of the ten studies.

The participants' target language level

O R, N W b Ul OO

Beginning Intermediate Advanced Unspecified

Figure 9. Participants’ target language level

5.2 AR tools used in the studies

Five of the ten studies applied global positioning technology and AR in foreign
language learning. Three of the five gamified it to motivate students. Two used open-source
platforms for creating and playing AR games: ARIS (Augmented Reality and Interactive
Storytelling platform) or Aurasma. Perry (2015) used ARIS to create Explorez. Explorez
is similar to Mentira, the AR mobile game for learning Spanish. Explorez was said to have
transformed the university campus “into a virtual francophone world, where students
interact with characters, items, and media as they improve their French language skills and
discover their campus” (p. 2308). It was designed to bridge the “gap between gaming and
education through quest-based learning and augmented reality” (p. 2309).
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Table 1. Empirical studies using AR in teaching a second or foreign language published in peer-reviewed journals

Study and year Research Target Aspect of language Participants’ Grade Tools Used
Method Language Language Level | Level

Liu & Tsai (2013) Case Study English Writing Not specified College AR-based mobile learning
materials

Perry (2015) Case Study French Learning experience Beginning College Mobile learning tool:
Explorez

Solak & Cakir Descriptive English Vocabulary; Motivation Beginning College A material designed with

(2015) towards vocabulary support of AR technology

learning

Liu, Holden, & Exploratory English Vocabulary learning; Intermediate College AR mobile game: Guardians

Zheng (2016) Culture understanding; of the Moo designed with

Communicative skills ARIS
Richardson (2016) Multiple case | English Learning experience Advanced College Location-based AR game:
studies Mission Not Really
Impossible using Aurasma
mobile app
Santos, et al. (2016) | Experimental | Filipino; Vocabulary Beginning Graduate Handheld AR system
German

Safar, Al-Jafar, Al- Experimental | English Alphabet Beginning Kindergarten | AR apps: AR Flashcards

Yousefi (2017) Animal Alphabet and AR
Alphabet

Ho, Hsieh, Sun & Experimental | English Learning performance Not specified 18-30 years | Ubiquitous Learning

Chen (2017) (Vocabulary) old: college | Instruction System with AR

students and | features (UL-IAR)
employees

Hsu (2017) Experimental | English Flow experience; Beginning 3 graders Two AR educational games

Cognitive load; Foreign system
language learning anxiety,

Learning effectiveness

(vocabulary)

Ibrahim et al. (2017) | Experimental | Basque Vocabulary (nouns) Beginning College ARbis Pictus — A novel
system for immersive
language learning through
dynamic labeling of real
world objects in AR.
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Liu, Holden, and Zheng (2016) created a mobile game called Guardians of the
Moo using ARIS. It was a non-linear, “place-based quests using GPS tracking functions
on mobile devices without an on-site program” (p. 370). The game theme was based on
Hawaiian mythology. In the game, the students, i.e., the game players, were the helpers or
guardians of the Mo’o, a figure of Hawaiian mythology, who was sick and needed help.

Richardson (2016) used AURASMA to develop a location-based AR game,
Mission Not Really Impossible. This game provided a series of challenging language tasks
for the learners when they moved around the city of Karlsruhe in Germany. The game had
a video introduction to the game. After the introduction, the learners were given a map
which they needed to find a “trigger” image in the gameplay area. Once the player found
and scanned this image, the mysterious Danlod, the game’s main character, appeared and
showed a short video clip telling the players what still needed to be done.

Two studies used global positioning technology but were not designed as games.
Ho, Hsieh, Sun, and Chen (2017) developed a Ubiquitous Learning Instruction System
with Augmented Realty Features (UL-IAR). The design “incorporated AR technology and
extensive computing power within a context-aware u-learning system to provide adaptive
learning strategies to assist English learning” (p. 179). The site for which the UL-IAR was
developed was Kaohsiung West Bay in Taiwan. The reason for choosing that site was that
the West Bay has many popular scenic spots and food from street vendors, on which the
learning materials were based.

In Liu & Tsai (2013), the EFL learners executed the AR-based mobile learning
material on campus. When they used the mobile phone to point in a specific direction, their
location was identified, the embedded camera automatically captured the peripheral
images, and related information such as names and descriptions of the buildings were
shown on the screen. If the learner wanted to know more about a certain building, the
learner could click on that piece of information and details would appear.

Five of the ten studies did not use global-positioning technology when they applied
AR. Four of the five studies used AR to connect multimedia (images, animations, and text)
with real objects in real environment. Although these four studies integrated multimedia
materials in the designed AR system, they were based on different concepts and underlying
theories in the design. For example, Santos et al. (2016) treated AR “as a type of
multimedia that is situated in authentic environments” (p. 1), and they applied multimedia
learning theory as a framework for developing the application. They created a handheld
AR system which displayed different combinations of multimedia in sound, image,
animation, and text in real environments.

Hsu (2017), however, designed two AR systems based on the way learners
approached the system: self-directed or task-based linear approach. One of the findings
was that the AR educational system based on a self-directed learning approach did not
restrict the learning sequence and provided more support in learning. Ibrahim et al. (2017),
on the other hand, designed ARbis Pictus, a novel system for immersive language learning
through dynamic labeling of real-world objects in AR. Learning in this study occurred in a
controlled learning environment while learners used Microsoft HoloLens with an AR head-
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mounted display. The application was set up in a room where all the objects were
placed. The learner could walk around the room with the head-mounted display to locate
the object, see labels, and interact with the labels to get multimedia information about the
object.

One study chose ready-made AR applications. Safar et al. (2017) “reviewed a wide
range of AR software available at the online App Store designed to be viewed using iPad
tablets” and chose two applications. One was “AR Flashcards Animals-Alphabet” and the
other was “AR Alphabet Flashcards.” Both apps presented English alphabet initials of
different pets and their predators. When the pets were clicked, a three-dimensional letter
would appear accompanied by the sound and animated movements of each animal.

In short, of the ten studies, half used global positioning technology with AR and
the other half utilized AR as multimedia. While nine were designed by a research team,
one study utilized ready-made apps.

5.3 Advantages that AR has brought to language learning

The published studies reviewed here suggest that using AR in language learning
brings many benefits. It engages not only beginning-level and intermediate level foreign
language learners in learning (Ho et al., 2017; Liu & Tsai, 2013; Perry 2015) in both the
virtual and the physical world (Liu, Holden, & Zheng, 2016), but it also engages and
challenges advanced-level learners (Richardson, 2016). It improves learner satisfaction
(Ibrahim et al., 2017; Santos et al., 2016; Solak & Cakir; 2015), gives a satisfying feeling
of accomplishment (Solak & Cakir, 2015), enlivens learning experience (Solak & Cakir,
2015), increases learners’ flow experience, and lowers learners’ cognitive load (Hsu, 2017).
In addition, it motivates learners (Liu, Holden, & Zheng, 2015; Perry, 2015; Solak & Cakir,
2015) and increases the effectiveness of language learning (lbrahim et al., 2017; Liu &
Tsai, 2013; Safar et al., 2017), regardless of whether the AR was designed using a self-
directed or a task-based approach (Hsu, 2017). Specifically, the use of AR leads to better
word retention (Ho et al., 2017; Hsu, 2017; Ibrahim et al., 2017; Santos et al., 2016; Solak
& Cakir, 2017), helps students construct linguistic and content knowledge (Liu & Tsali,
2013), and supports learners in gaining content knowledge (Liu & Tsai, 2013). Furthermore,
it is beneficial to adopt AR at the primary stage of education such as pre-school and
kindergarten (Safar et al., 2017), with college students (Ho et al., 2017; Perry, 2015; Liu et
al., 2016; Richardson, 2016; Solak & Cakir, 2015; Hsu, 2017; Liu & Tsai, 2013), and with
graduate students (Santos, et al., 2016).

There are a variety of reasons why the use of AR offers these positive outcomes.
First, AR increases learners’ active interaction with the learning materials (Hsu, 2017,
Safar et al., 2017; Santos et al., 2106; Solak & Cakir, 2015). Well-designed AR enhances
the presentation of information and helps attract learners’ attention to the learning materials
by using “eye-catching” formats of presentation, such as stories, pictures, audios,
animations stimulate curiosity (Solak & Cakir, 2015).
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Second, AR technology combined with the GPS-positioning allows learning to take
place outside of the classroom and provides a contextual and immersive learning
experience for learners (Liu & Tsai, 2013; Perry, 2015; Solk & Cakir, 2015). This learning
experience makes learning more relevant to the learners’ life and therefore enhances the
meaningfulness of learning. Learning is naturally tied to authentic activities and contexts
(Brown, Collins, & Duguid, 1989). AR provides an opportunity to participate in authentic
activities in semi-realistic contexts. Furthermore, learning that takes place out of the
classroom is a change from the day-to-day setting in the classroom repetition and the
change itself makes learning exciting (Perry, 2015).

Third, AR-enhanced games provide opportunities for dynamic negotiation and
collaboration (Liu, Holden, & Zheng, 2016). In an AR-enhanced game, collaborative
negotiation in the target language is frequently required in order to proceed in game playing.
Through negotiation with peers and with strangers in the social context, learners are able
to apply the language they are learning in real contexts. Furthermore, collaboration helps
learners build a sense of community and relationships in a course, which can also maximize
learning (D& nyei & Ushioda, 2011; Richardson, 2016).

Fourth, the use of AR provides opportunities for the learner to use the language in
a spontaneous and unplanned way (Richardson, 2016). In most classroom settings, students
lack the opportunity to step out of their comfort zone and speak on the spot. Intermediate
and advanced learners should be exposed to situations like these to improve their language
skills and to prepare them to use the target language in real life (Richardson, 2016; White,
1971).

5.4 Other findings

In addition to the findings about the benefits of AR in language learning, some
studies focused on other aspects of learning. For example, Solak and Cakir (2015) found
that the motivation to use AR technology in language learning was not affected by gender
or the students’ majors. In other words, the use of AR could help increase college students’
motivation in learning the target language without privileging specific majors or gender.
Furthermore, Hsu (2017) found that the self-directed learning approach implemented in the
AR educational game system could cause some learning anxiety and that this increased
anxiety promoted effective learning more than the task-based learning approach, which
limited the learning sequence.

5.5 Problems of using AR in language education

The studies also found some problems in using AR in language education. The
biggest problem was that learners need “sufficient familiarity with the AR-based mobile
learning material” (Liu & Tsai, 2013, p. 4) and they must know how to use the device
before any learning can happen (Liu, Holden, & Zheng, 2016; Perry, 2015; Richardson,
2016). Therefore, in implementing AR, sufficient time should be scheduled to familiarize
learners with operation of the devices as well as the application’s rules. Furthermore,
learners needed to be provided with adequate game-play scaffolding in the gaming system
(Perry, 2015). As Gee (2003) pointed out, well-developed video games provide sufficient
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guidelines for new players at the beginning. Perry (2015) stated that when creating an AR
game system, developers and instructors should keep in mind to not only “provide
sufficient language-learning scaffolding, but also include adequate game-play scaffolding”
(p. 2313).

One limitation of using AR is that instructors cannot readily gauge to what extent
students use the target language and cannot monitor usage so that the students do not revert
to their first language (Perry, 2015). Instructors can participate in the field experience with
the learners to monitor their use of language. However, it is not practical that all the learners
can be monitored. A solution to this problem is needed.

In designing an AR system, two additional elements should be kept in mind. The
first is that more information should be provided so that students could access a wide
variety of information, selected from the same topic (Liu & Tsai, 2013). For example, to
explain about the cultural phenomenon “playing Mahjong” in China, not only the rules of
Mahjong should be introduced, but also who plays Mahjong, its significance for the players,
and the diverse cultural images of Mahjong need to be provided. The second is that
sufficient and effective feedback should be available to students. Feedback is important,
especially in the game-based AR system. It should be instantaneous, and it should let the
players know whether they are engaging the game in the appropriate manner (Gee, 2003).

6. Conclusion

AR is being increasingly explored in the field of language education. The advantage
of using it in supporting language learning have been shown in the studies reviewed here.
These studies have adopted various research methods to answer different research
questions. English as a foreign language is the most studied language among the ten studies,
and vocabulary learning has gained much attention. Although the ten studies were
published in non-language learning journals, language-learning journals are likely to attract
more articles on AR in language education in the near future.

Future studies that focus on adopting AR in foreign language education must,
however, overcome one significant hurdle. As Safar et al. (2017) pointed out, there is a
limited availability of specialists and experts in the field of AR technology. To have more
research conducted in this area, language teachers need to learn how to develop AR. Of the
ten studies, only three specified what tools they used to develop AR, and two tools were
mentioned: ARIS and Aurasma. Both ARIS and Aurasma are open-source AR platform for
creating and playing video games. ARIS consists of an authoring tool to create augmented
reality games or interactive stories. It also has an application for 10S devices to play the
games. Aurasma is an AR platform which uses a smartphone’s camera to identify real-
world images and overlay the images with an “aura”. The aura can be an image, video,
audio, animation, 3D model or a webpage. Each aura can be triggered by using the phone’s
camera to point at the corresponding image of the pre-selected object. Both ARIS and
Aurasma do not require the developer to have programming knowledge. However, there is
a steep learning curve to mastering the platform (Perry, 2015).
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An additional suggestion for research on AR is that more design-based research is
needed. Design-based research usually focuses both on developing the solution to a
problem and on describing the result. By describing the details of the design process, both
researchers and practitioners can learn how to apply AR in teaching the target language.
However, only one of the ten studies reviewed here adopted a design-based research
approach.

Furthermore, research on how AR can change language classroom dynamics is
needed. Only after we have learned how the classroom dynamics have or have not been
changed by the adoption of AR can we make the corresponding decision on how to change
the other aspects of our teaching which do not involve the use of AR.

Unfortunately, none of the studies focused on learning Chinese as a foreign
language. As a tonal and logographic language, Chinese presents students with additional
challenges in the language learning process. There is, therefore, an urgent need to
determine how the adoption of AR technology and techniques could make the learning of
Chinese both more fun and more effective. A series of measured and deliberative steps
needs to be taken. For example, a small-scale study on the adoption of AR could investigate
how to improve learners’ tones, character learning, and speaking. Gradually, gamification
can be added with location-based techniques. Technology support is a critical key to
success. However, its absence should not be a barrier. Teachers and researchers can try to
start with using Mayer’s (2005; 2009) multimedia design principles to design AR and
produce multimedia, e.g. as the AR as Santos et al. (2016) did.
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