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Typing to Replace Handwriting:
Effectiveness of the Typing-Primary Approach for L2 Chinese
Beginners
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Zhang, Phyllis Ni
(7K 5%)
The George Washington University
CIMEE2 TN
zhang@gwu.edu

Abstract: It is a common assumption in the TCFL field that handwriting
Chinese characters (Hanzi) is a prerequisite for Hanzi reading and
memorization, and that typing instead of handwriting hinders CFL
beginners’ literacy development. This study provides evidence for the
contrary. Pinyin-based typing employs holistic processing of phonological—-
visual chunks. This fundamentally different cognitive route supports sound-
meaning-form mapping and retrieval, thus facilitating Hanzi processing and
memory. The performance data of 108 CFL true beginners from a US
university were analyzed with 1,440 assessment records. Compared to using
handwriting as a primary mode for daily practice, learners using Pinyin-
typing and digital tools performed equally well in reading comprehension
and Hanzi accuracy in typed essays, and significantly better in essay length,
sentence-level word recognition, and program-end cumulative Hanzi
retention. The results suggest that the Pinyin-based typing approach with
distributed practice throughout the courses enhances Hanzi rehearsal and
retrieval at the word and phrase levels, which in effect facilitate word
retention and promote Hanzi literacy development.
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1. Introduction

The Chinese character writing system (Hanzi) has been regarded as the greatest
barrier to learners of Chinese as a foreign language (CFL). The traditional stroke-based
handwriting-memorization (HM) method is laborious and time-consuming, demanding
tremendous cognitive resources. For CFL beginners who have very limited time for
Chinese learning and need to prioritize aural—oral skills, HM is distracting and counter-
productive because of its inefficient use of cognitive resources (Allen, 2008; Halliday,
2014; Ke & Everson, 1999; McGinnis, 1999; Moser, 1991). Conceivably, struggling
beginners are further demoralized by memorizing new characters that come every day, in
addition to repeatedly practicing previously learned ones. Indeed, Hanzi retention is a
daunting task for learners.

Over the past few decades, researchers have explored or proposed alternative
pedagogical models in CFL settings, such as delayed writing and separate-track models
(Packard, 1990; Yin, 2006), learning whole characters without HM (Everson & Ke, 1999;
McGinnis, 1999), and Hanzi character learning using digital and multimedia modalities
(Jin, 2006; Shen & Liao, 2017; Xu & Jen, 2004; Xu et al., 2013). Nonetheless, the most
significant break-through was the advent of the Pinyin-based word processing, a “game-
changer” (Z. Zhang, 2009) that affords a fundamentally different style of Hanzi pedagogy
for CFL beginners. Not only has the Pinyin-typing approach significantly lowered the
hurdle of HM, but it has also facilitated the integration of technology-enhanced Chinese
learning (P. Zhang, 2016), and has promoted language use through e-learning activities
such as emailing (Xie, 2011) and blogging (P. Zhang, 2012). Since the early 2000s, several
typing-primary or mixed models for CFL beginners have been explored with favorable
results (Feng & Yang, 2013; He et al., 2008; Xie, 2011; P. Zhang, 2018).

1.1 The Pinyin system and Pinyin Input Method

Pinyin, literally “spelled sounds,” is the official romanization system for standard
Mandarin Chinese developed in China during the 1950s. Since the 1980s, Pinyin has
become the most commonly-used phonetic guide for CFL learners worldwide. Therefore,
a Pinyin Input Method (IME) is a sound-based Chinese character input assistance program
using Pinyin spellings. It is the only Romanized and cross-platform Chinese IME based on
international standards that uses the standard computer keyboard with English letters.
There have been several other popular IMEs, such as Cangjie (structure-based), Wu Bi
(strokes- and form-based), and Zhuyin (sound-based using a unique set of phonetic
symbols). However, these non-Romanized Chinese IMEs were designed mainly for native
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Chinese speakers who already have a solid command of Chinese and Hanzi. Before using
any of these IMEs, one must also take a substantial training typing course to gain familiarity
with its complex coding system.

Evidently, learning to output Hanzi via a Pinyin IME is the easiest for CFL
beginners. Most learners are not only already skilled in standard computer keyboarding,
but also familiar with Pinyin (after 6-8 hours of training in a beginner’s course). AS a Cross-
platform system, Pinyin IME is also installed on Windows, macQOS, and Linux or other
Unix like systems, as well as mobile systems such as iOS and Android. However, one
major obstacle is the large quantity of monosyllabic homonyms, i.e., one sound and one
spelling is shared by many characters, ranging from a few to over a hundred. For example,
typing the sound “yi” will yield over 150 possible characters. Fortunately, multiple input
modes are normally available in a Pinyin IME: character, word, or phrase/sentence. Since
disyllabic/polysyllabic homonyms for words with two or more characters in Chinese are
extremely limited, using the intelligent word/phrase mode can effectively filter unfit
homonyms and quickly yield highly accurate Hanzi output. In other words, inputting
strings of Pinyin words and phrases instead of monosyllables can significantly improve
Hanzi output speed and accuracy.

Despite the successful practice of Pinyin-typing in beginner’s courses at American
universities, stroke-based HM has remained the primary practice in the CFL field: most
U.S. CFL classrooms continue requiring the HM routines (Li et al., 2014; Ye, 2013). Many
teachers regard the typing approach as improper for CFL beginners. Jiang (2017) discussed
some common presumptions among native Chinese teachers, e.g., handwriting is the only
correct way to achieve Hanzi literacy; without handwriting learners cannot recognize and
remember Hanzi, and typing can inhibit the learner’s reading and literacy development.

1.2 Pinyin-typing: A different cognitive route

Does Hanzi retention depend on handwriting as commonly assumed? Is Pinyin-
based typing inferior to handwriting in developing Chinese literacy? This study argues the
opposite: Pinyin-typing is a ground-breaking innovation that optimizes CFL beginners’
Hanzi learning. It involves a phonologically-supported cognitive process that influences
Hanzi acquisition at a deeper level than the seeming convenience. The traditional HM
approach was based on the functional need of handwriting since people relied on the pen
and paper for written communication. However, as digital technology has enabled e-
writing via keyboarding and even speech, the HM routine lacks a scientific basis and a
pedagogical rationale. Specifically, the stroke-based HM is founded on prolonged
procedures of sublexical input/output devoid of phonological input. Typical HM steps
include: (1) follow a writing guide to learn the strokes and the stroke order of the character;
(2) assemble the character stroke by stroke for an initial familiarization; (3) repeat the
assembly steps until the character’s composition, components, and exact stroke order are
committed to memory, and (4) maintain learned characters by repeated handwriting
practice of characters (see Appendix Al). Obviously, for CFL beginners, memorizing 8-
10 new characters a day in addition to maintaining ever-increasing learned items is not
only time-consuming but also cognitively draining. In contrast, Pinyin-based typing
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employs a fundamentally different cognitive route. Rather than bits and pieces (sublexical),
the learner focuses on meaningful units in words and phrases (lexical). The phonetic- to-
Hanzi conversion during typing entails instant phonological—visual processing: inputting
and outputting meaningful chunks of words and phrases (see Appendix A2). Clearly, the
two modalities involve distinctly different processes in learning and represent two

cognitive routes (Figure 1).
(o) ] ()

I !

Stroke (bit, sublexical) Basic Unit Word, phrase (chunk, lexical)

Mainly orthographic and semantic

Input - Encoding

Phonological, morphographic, and semantic

Analytic: strokes, parts (sublexical) Processing Type Holistic: words, chunks (lexical)

r* B B
vy v

Prolonged sublexical-level assembly

Output Instant lexical-level input and output

N
2

Stroke sequences; character-meaning-sound Memory Storage Chunked units; word (sound, meaning, form)
Character form to stroke sequence | ¢ BLEEIVAZGLITELM > | Sound to visual form of word as a whole
Characters; substantial time and cognitive load | € Maintenance > | Words/sentences; ease with rehearsals

Part of a character, word or sound | € EEEEREGEESIES > | [solated characters

Note. This chart was created by Phyllis Ni Zhang (2021), contrasting the characteristics of Hanzi handwriting and Pinyin-based
typing in cognitive processing.

Figure 1 Pinyin-typing vs. handwriting: Differences in cognitive processing

As can be seen, Pinyin-typing transforms the Hanzi processing from a sublexical-based
visual-motor procedure into a lexical-based phonological-visual chunking procedure,
which can substantively impact learning outcomes. Conceivably, the typing/digital route
opens a new and promising path to Hanzi literacy for CFL learners. This study seeks to
explore the effectiveness of typing/digital approach on CFL beginners’ Hanzi learning
concerning their reading and e-writing development.

2. Literature review

This review draws on theories from cognitive psychology and discusses related
CFL studies. Pertinent cognitive aspects include information processing (encoding, storage,
and retrieval), working memory (WM), long-term memory (LTM), and depth of processing.
The discussion of CFL research centers on Pinyin-based typing and its related processing,
practice, and issues.

2.1 Information processing and memory: Theories and key concepts
Phonological Loop (PL). PL plays a key role in language processing. According to

Baddeley (2003), PL is an active sub-system of WM that interact with LTM. It processes
verbal content, including sound and visual text: (1) storing and refreshing the sound of
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language in rehearsal loops, and (2) transferring visual information (words and sentences)
to a phonological code through subvocalization so that meaning can be extracted. In other
words, to read a written word, people first convert it to a spoken/acoustic code to be
processed in WM and then transferred to LTM. Thus, PL “can be a useful aid in learning
new words” and facilitates the acquisition of language (Baddeley, 2003, p. 194; also see
Baddeley at al., 1998). Based on the PL mechanism, a morphographic language such as
Chinese will take an extra step for the visual acoustic conversion. The learner must first
make a sound-meaning-form link of the word and store the package as a mental
representation, allowing for subsequent PL retrieval. Conversely, missing the sound coding
can inhibit effective retention in LTM.

Chunking. Chunking refers to grouping or organizing bits of information into larger
or meaningful wholes to facilitate WM and memory consolidation. According to Miller
(1956), the human immediate memory span can only hold approximately seven items of
information. To effectively aid information processing and LTM, small bits should be
recoded: grouped or organized into larger chunks. As a psycholinguist, Ellis (1996, 2012)
viewed chunking (i.e., learning and memorizing phonological and written sequences or
formulaic expressions) as an essential process of second language acquisition (SLA)
because it promotes the development of automaticity and fluency (1996, p. 107). Ellis
further explained how language sequences/chunks in WM transfer and evolve in LTM:

Short-term representation and rehearsal allow the eventual establishment of
long-term sequence information for language. In turn, there are reciprocal
interactions between long-term sequence representations and short-term
storage whereby long-term sequence information allows the chunking of
working memory contents that accord with these consolidated patterns, thus
extending the span of short-term storage for chunkable materials. (1996, p.
115)

Holistic vs. analytic processing. Chunking entails holistic processing (HP) in
language processing, i.e., taking a chunk (e.g., a word or a phrase) as whole without
analyzing its parts. By contrast, analytic processing (AP) focuses on the parts of a
word/phrase. HP is associated with higher efficiency in word recognition and text reading
(Venturaet al., 2020). However, the processing of Chinese written text may require the use
of both holistic and analytical strategies. For example, Chinese children tended to use HP
to identify two-character compound words but switched to AP to judge characters when in
isolation (Liu et al., 2010). Nonetheless, a learner’s tendency to analyze Chinese character
parts in each encounter is “detrimental to efficient reading” (Jiang et al., 2020, p.9)

Depth of processing and retrieval. According to Craik and Tulving (1975),
information processing with encoding elaboration (e.g., semantic categories and meaning
cues) can increase the depth of processing, enhancing LTM. More importantly, retrieval
affects retention, rather than the amount of attention and effort, because “deeper encodings
are associated with greater retrieval potential in an environment conducive to recall” (Craik,
2002, p. 309). Tulving emphasized that retrieval is “the key process of memory”
(Guzzaniga, 1991, p. 91) as encoded and stored information can be useful only if it can be
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retrieved. Despite some criticism on the depth framework, psychologists generally agree
that the process involving meaning facilitates retrieval and retention.

2.2 The phonological factor in Hanzi learning

Previous CFL research has recognized the strong relationship between phonology
and Hanzi learning and reading (Everson, 1998; Everson & Ke, 1997; Yin, 2006; T. Zhang
& Ke, 2018). Characters presented with sound have been found to be better retained than
those without it (Zhu & Hong, 2005). Everson (1998) observed, that learners tend to
systematically resort to phonological resources in Hanzi learning, i.e., taking sound and
visual forms as “a packaged deal” (p. 200), which effectively facilitates their reading. Other
studies (Jin, 2017; Shen & Jiang, 2013; Z. Zhang, 2009) have emphasized the importance
of phonological awareness, e.g., syllables, segmentation, phonetic components in literacy
development. Z. Zhang (2009) asserted that the phonetic components of characters should
be given a central place in Hanzi instruction since their phonological information plays a
key role in Hanzi learning and recognition. Therefore, sound-based typing supports Hanzi
literacy development efficiently with enhanced sound-meaning connections, better
awareness of phonetic components in Hanzi, contextualized Hanzi recognition/
differentiation practice (vs. isolated characters by handwriting), and better meta-linguistic
awareness of the word/polysyllabic word (vs. character) as a basic unit in Chinese (Z.
Zhang, 2009, p. 86-87).

Clearly, for CFL beginners, “the memorization of the large amounts of characters
needed for beginning literacy seems doomed to failure without firm spoken language
support” (Everson, 1998, p. 201). The Pinyin-based typing approach makes sense both
cognitively and pedagogically: bypassing the meaningless stroke-based sublexical practice
enables the learner to focus on and benefit from the phonological-based processing of
meaningful units. The Pinyin-typing mode synchronizes with and reinforces the learner’s
aural-oral practice, thereby promoting Chinese acquisition through an integrated approach
(Allen, 2008; Xie, 2005, 2011; Z. Zhang, 2009).

2.3 Chunking as a solution to the Hanzi reading barrier

The absence of explicit word boundaries in Chinese written text is generally
recognized as the greatest barrier to reading comprehension (Everson & Ke, 1997; Moser,
1991; Shen & Jiang, 2013). Learners struggle to decipher the meaning of an evenly spaced
line of text without any clues to word boundaries (e.q., FE R B AH A& — k2 M _E AL KL
27 M%), To read Chinese sentences efficiently with accuracy, the chunking training
based on meaningful units (e.g., words, phrases, collocations, and idiomatic expressions)
is essential. CFL professionals have suggested ways to foster learners’ ability to parse
words/phrases through speech-based training (e.g., awareness of strings of phonemic units,
chunk-based recitation and reading aloud; Jin, 2017; Shen & Jiang, 2013; Yin, 2006). It
follows that Pinyin-based typing can also lend significant support to such rudimentary
training with phonological-visual mapping (Xie, 2005), because inputting-outputting
chunks (in words and phrases) naturally develops the learner’s ability to process Hanzi by
meaningful units, facilitating word parsing and sentence segmentation. Given that
handwriting learners tend to analyze parts of a character, intervention is necessary to
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develop holistic reading to improve reading efficiency (Jiang et al., 2020), and chunk-based
typing may serve as a suitable instrument for this purpose.

2.4 Hanzi retention

Some longitudinal empirical studies have revealed that the intensive HM routine
for CSL beginners does not facilitate Hanzi retention. Studying a 3-month beginner’s
program, Jiang (2007) found that the reduced-handwriting group performed significantly
better in both character recognition and handwriting tests than the control group that had
more HM practice. Similar findings were reported by Wang (2015) that as learners
progressed to new Hanzi items during a year-long program, both their overall performance
on character recognition and handwriting declined considerably, with only 50% of
handwriting retention at the end (p. 23). These findings contradict the presumption that the
more handwriting practice, the better L2 learners can recognize and remember Hanzi.

A few studies have compared the effect of typing versus handwriting on retention
with varied findings. Guan et al. (2013) found that handwriting supports character-meaning
memory but not sound, and typing strengthens character-sound memory but not meaning,
whereas Jiang (2017) found no differences in sound or meaning recall between handwriting
and typing learners. However, these findings based on character-level tests are inadequate
to explain learners’ word-level performance. Lu et al. (2019) reported a word-level
experiment based on a CFL setting, arguing that “[w]hen considering communication,
words (rather than characters) are the basic unit of a sentence” (p.3). This study compared
the effects of a digital-only without handwriting condition (NH) versus a with-handwriting
condition (WH) that used a third of the allowed practice time on handwriting. The results
show that NH performed significantly better than WH, suggesting that handwriting practice
is not as efficient as that with digital tools for learning and retaining Hanzi. Lu et al. argued
that efficiency should also be considered as an important CFL learning criterion. The key
findings demonstrate two important things: (1) handwriting’s effect on character-meaning
memory is only limited to a short period of time, and (2) typing practice with words (lexical
units), different from discrete characters (sub-lexical units), effectively enhances
morphographic-semantic mapping—even better than handwriting.

2.5 Typing-primary models: Practice, issues, and benefits

Several typing-primary models using a regular Pinyin IME have been explored in
some CFL beginning Chinese programs, such as typing Hanzi from Day 1 (Feng & Yang,
2013); typing Hanzi regularly supplemented with a gradual handwriting program (He et al.,
2008); typing Hanzi proceeded with a basic handwriting training (Xie, 2011; P. Zhang,
2015b, 2018). While these programs reported overall success, learners’ weaker character-
level performance due to word/phrase processing has also been noted. Feng and Yang
(2013) argued that it is natural for CFL learners to first focus on words/phrases before
attending to characters—a similar course that Chinese children develop their character
knowledge over time as their word bank expands (p. 36). This view aligns with Ke (1996)
that in-depth orthographic and character information can be acquired after obtaining
adequate knowledge of basic words. Allen (2008) shared the same view: “[o]nce the
pronunciation, speaking, and electronic reading/writing skills are solidified, handwriting
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then could be introduced more effectively” (p. 245). Furthermore, the typing-primary
approach provides additional pedagogical benefits. Z. Zhang (2009) noted that Pinyin-
typing develops better sound-meaning connections for learners, greater awareness of
phonetic components, intensified recognition/differentiation as well as contextualized
practice, and greater meta-linguistic awareness of Chinese word (p. 86-87).

2.6 The gap in research and current studies

Previous research has been heavily centered on HM-based character learning;
studies on Pinyin-based typing versus handwriting are scarce. Lyu et al. (2021) found only
16 published quantitative empirical studies on this topic from 2009 to 2019, of which only
one examined word learning and retention. Moreover, there have been few studies on
learning outcomes pertaining to level-related practical reading and writing skills, such as
those described in ACTFL Proficiency Guidelines (2012). It is, therefore, compelling for
the CFL field to be informed of empirical evidence on learners’ actual learning outcomes
in the classroom setting, including pre- or semi-functional levels beyond characters and
words. For example, research is required to determine whether learners can achieve Hanzi
literacy without handwriting (Allen, 2008), or how learners’ Hanzi skills contribute to their
reading comprehension performance (T. Zhang & Ke, 2018). From a pedagogical point of
view, evidence of the effects of typing on the beginner’s Hanzi proficiency development is
essential for restructuring CFL instruction for the digital age. It also calls for a shift of
research focus from the character-centered orthographic knowledge to proficiency-oriented
skills and literacy development.

Given the need for closing the gap, this study seeks to investigate the long-term
effect of the Pinyin-based typing-primary approach on learners’ actual performance. It
argues that as phonology plays a key role in human memory, typing via phonological-
visual chunking of words and phrases can optimize Hanzi processing (encoding, storage,
and retrieval). Therefore, sound-based typing using Pinyin is in effect superior in
supporting beginners’ Hanzi learning and literacy development. Contrastively, HM for
beginners is inefficient and counter-productive due to its cognitive overload and the lack
of phonological support. The study attempts to answer these research questions: Can the
Pinyin-typing approach achieve expected Hanzi learning outcomes in place of the
traditional HM routine? To what extent do typing-primary learners differ from their
handwriting-primary counterparts in target performance? The following four aspects are to
be determined:

1. Reading comprehension as measured by periodic assessments

2. Hanzi production and output accuracy in e-writing as measured by term-end
impromptu essay-writing assessments

3. Contextualized word recognition as measured by periodic assessments

4. Long-term word retention as measured by course-end and program-end Hanzi
assessments.
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3. Methods
3.1 Instructional context

This study was based on existing records of students in a two-semester beginning
Chinese program (Course 1 and 2, with 14 weeks per course/semester) at a private
university in the US where this researcher works; Courses 1 and 2 each lasted for 14
teaching-weeks with a 4-week break in between. A regular week had two 75-minute
lectures and two 50-minute oral sessions. Course materials were published textbooks
developed by this researcher: the textbook, Volumes 1 and 2 (P. Zhang, 2015a), and the
literacy workbook, Volumes 1 and 2 (P. Zhang, 2015b), as well as a companion website
with interactive online exercises. Each course introduced approximately 350 characters and
500 word/phrase items.

Hanzi instruction: Initial training and general requirements

Course 1 started with a two-week (6 hours) foundation unit on Pinyin and Hanzi
basics. Hanzi training included character strokes, radicals, and four 20-minute in-class
tracing practice sessions. During the first two weeks, students also completed a 50-minute
homework assignment on Pinyin and Hanzi exercises following each session. At the end
of the foundation unit, students received a 30-minute training on typing Chinese using a
commonly available Pinyin IME program (e.g., the Pinyin IME installed on Windows or
Mac). The training emphasized strategies for output efficiency and accuracy, e.g., inputting
chunks of words and phrases instead of monosyllables. Throughout Course 1 (14 weeks)
and Course 2 (14 weeks) of this beginning Chinese program, students were expected to: (1)
spend a minimum of 40 minutes a day on Hanzi learning/practice as part of the routine
homework, and (2) do weekly sentence reading-typing exercises or grammar exercises
requiring sentence reading and typing.

Hanzi treatment: Changes of handwriting requirements

This program transitioned from a primarily handwriting approach to a primarily
typing one: Stage 1 (before 2016) adopted HM with a rigorous daily load with Pinyin-
typing being used as the secondary mode; Stage 2 (2016-17) adopted a moderate and more
balanced HM approach (HM-b) that reduced handwriting by 50%. While some students
found moderate handwriting helpful, others regarded handwriting as unnecessary. Another
change was made (Stage 3, 2017-2019) to accommaodate different learning needs and to
test out the effectiveness of the typing-digital approach. Pinyin-typing was adopted as the
primary mode for Hanzi requirements: after the initial handwriting training, Course 1 only
required minimal hand-copying (without the stroke-memorization) and Course 2 no longer
required handwriting in daily work and quizzes. Although students were free to choose
their own practice method, e.g., handwriting, mixed/balanced, or typing/digital, all students
were still required to complete typing-assignments and use only the typing mode for all
tests.
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Hanzi-related assessments

The direct measures included four main types:

e Reading. Three periodical and six unit-based reading comprehension tests
consisting of narrative passages of 300-600 characters with true/false or
multiple-choice questions in English (Course 1) and in Chinese (Course 2).

e E-writing. Three term-end typed essays (timed impromptu writing on provided
topics/prompts).

e Word recognition (since 2016-17). Six unit-based and timed reading-typing
tests.

e Cumulative word recognition (since 2016-17). Term-end Hanzi recognition
tests (word recognition and sentence reading-typing).

The indirect measures included three surveys: an entrance questionnaire on

language experience followed by testing items (Pinyin, typing, and passage reading) and
two term-end surveys with reflections on Hanzi learning and practice, among others.

3.2 Research design

To examine the effectiveness of the typing-primary approach compared to the HM-
primary approach, this study used a quasi-experimental design with retrospective cohort
comparison groups with students enrolled in the beginning-level courses taught by this
researcher (Spring 2015-Spring 2019). The conditions of the all the cohorts were consistent:
the head instructor, textbooks, lesson plans, and assessments remained mostly the same
throughout. Data mainly included the digital performance records of these cohorts. While
the early HM cohorts using pen and paper for written tests had limited digital records, the
available data still provided valuable information on reading and e-writing and was
therefore included. Other data analyses (sentence reading-typing and Hanzi recognition/
retention) were made only between the typing-digital and HM-b modalities. The following
retrospective cohorts formed the three comparison groups based on their practice
modalities according to course requirements:

e HM (2015 spring, fall): Daily handwriting and memorization (8-10 characters);
weekly sentence reading-typing or other typed exercises.

e HM-b (2016-17): Balanced with reduced daily handwriting and memorization
(4-5 characters) and weekly sentence reading—typing or other typed exercises.

e Typing—digital (2017-2019): Daily practice with Hanzi word lists and/or
Quizlet (audio-enabled e-flashcards with words and phrases); minimal hand
copying in Course 1 and no regular handwriting required in Course 2; weekly
sentence reading—typing or other typed exercises.

(See details in Appendix B.)

Inclusion/Exclusion rules
(1) To ensure baseline equivalence and to avoid confounding variables, this study

included only true beginners as determined by an entrance test and a survey administered
during Course 1 in each cohort. (2) Beginners who spoke Chinese or had Hanzi writing
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experience were not included here. (3) Only those with complete assessment records in
Courses 1 or 2 were included. Course 2 students who did not take Course 1 of this program
were excluded. (4) True beginners who enrolled between 2017 and 2019 but did not use
typing—digital consistently as the primary mode were not chosen for the typing—digital
group. Given these restrictions, the present sample can only be considered representative
of true CFL beginners enrolled in a rigorous college program, with regular attendance, who
have adopted a consistent Hanzi practice mode as defined above.

Sample size and data sources

Sample Size. 108 students were included, aged 18-20 years (47% male and 53%
female). The HM group included 54 students: Course 1 had 27 students who enrolled in
Fall 2015, and Course 2 had 27 from Spring 2015 who completed Course 1 in 2014 (a
different cohort). To match the number of the HM group, HM-b and typing-digital groups
each had 27 for Course 1; from this, 26 of HM-b and 25 of typing-digital learners
continuing in Course 2 were included for paired-sample analysis.

Data. A total of 1440 records (1,200 records of tests with identical items and format
and 240 records of entrance/exit surveys) were collected and analyzed. All data were
collected from the existing digital records of the two courses from 2015-2019. Although
much of the 2015 cohorts’ handwritten data were unavailable, the limited digital data from
these early HM cohorts still provided valuable information and were therefore included
(see Appendix B).

Measures and instruments

To evaluate learners’ Hanzi reading and Pinyin-based typing performance, the
averages of reading comprehension scores, reading-typing test scores, and essay word
count and typing error count were computed for each group using the same set of criteria.
The mean, median, and standard deviation scores were summarized. The Hanzi count in
the essays was character-based using the Word Count feature in Microsoft Word and
English words were excluded. Repeated typographical errors were not double-counted.
Given the multifaceted nature of L2 writing and limited scope of this study, learners’
grammar errors were not included in the analysis.

Comparisons of means (or medians where appropriate) between or across the
groups were performed using parametric tests (analysis of variance [ANOVA] and t-test)
and non-parametric tests for non-normally distributed data (Wilcoxon signed-rank, Mann-
Whitney U, and Kruskal-Wallis H tests). Paired-sample tests for the available HM-b and
typing-digital data of Courses 1 and 2 were also conducted to measure learners’ Hanzi
retention and progressive development.
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4. Results
4.1 Reading comprehension performance
Course 1 periodical assessments

Each reading task contained one or two passages, each with 300-600 characters
followed by 8-12 true/false or multiple-choice questions in English. The summary of the
three reading tests is presented in Table 1. An ANOVA found no statistically significant
differences across the three groups (N =81, F (2, 78) = 1.26, p = .29).

Course 2 unit assessments

Due to a lack of available data for the HM cohorts, only two groups were analyzed:
HM-b (n = 26) and typing—digital (n = 25). Each reading passage contained a narrative
story of 420-550 characters followed by seven to eight true/false or multiple-choice
questions in Chinese. The performance of the two groups was consistent with their
performance in Course 1, indicated by the similar average scores (Table 2) and a t-test
found that the two groups did not differ (N = 51, t (49) =-0.518, p = 0.61).

Table 1 Course 1 reading comprehension scores (based on three periodical tests)

Group N Mean (%) Median (%) SD (%)
HM 27 82 85 11
HM-b 27 86 88 10
Typing-Digital 27 84 88 10
Total 81 84 88 11

Table 2 Course 2 reading comprehension scores (based on six unit tests)

Mode/Group N Mean (%) Median (%) SD (%)
HM-b 26 78 79 8
Typing-Digital 25 79 79 11
Total 51 78 79 10

4.2 Writing production and Hanzi output accuracy
Course 1 term-end timed impromptu essays

Essay length was measured by the Hanzi count of typed essays, and the Hanzi
accuracy rate was based on the character count. The data included two short typed essays
completed in class without support, and all examined cohorts were given the same topics,
prompts, and time limits.
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Essay length/Hanzi count. The total Hanzi (by characters) produced in the two
essays were tabulated and group averages were computed. Typing—digital learners on
average produced more Hanzi (M = 496, SD = 124) than HM (M = 425, SD = 116) and
HM-b (M = 465, SD = 100) learners. The difference between typing—digital and HM was
statistically significant (N = 54, t (52) = -2.18, p = .034). The Hanzi-count frequencies
further revealed that 11% of typing—digital learners produced 700+ characters, whereas
none from the other two groups did. The upper ranges (501 up) showed that typing—digital
had a total of 40%, compared to 33% for HM-b and 26% for HM (see Figure 2-a).

Hanzi typing errors. These included typographical errors due to homonyms (e.g.,
it for 5€) and other misspelled or misused words (e.g., 3 for #[#, tt for A3). The
average error rates of the three groups were all below one percent (0.4-0.6%), with an
accuracy rate of 99.4-99.6% for each group. Since the distributions were skewed (hon-
normal), a Kruskal-Wallis H (ANOVA) test was conducted; no significant differences were
found across the groups (Mdn = .004, N = 81, H (2) = 2.79, p = .248). However, the
frequency distributions of each group showed that the proportion of learners who achieved
100% accuracy (zero errors) was 37% in typing—digital, which was considerably higher
than that in HM (19%) and HM-b (26%) (see Figure 2-b).

A. Course 1 Hanzi Count B. Course 1 Error Rate
HM (n = 27) HM-b (n=27) [ Typing--Digital (n = 27) HM (n =27) HM-B (n=27) [ Typing--Digital (n = 27)
0 i 4
700+ ; 021-.025 N
7 11
o 601700 4 e 016-020 _0_
3 ]
o 19 4 19
01000 e 22 ] 01-015 0=
] =4
ki 33 w 7
£ 401-500 N .006-.010
= 33 £ 26
© 301-400 =8 = 001-.005 4
22 e 26
15 19
<300 - 0 37
Frequency (%) Frequency (%)

Figure 2-A. Course 1 essay length was based on the total Chinese (Hanzi) character production of two typed
essays. The frequency represents the percentage of a group for each range.

Figure 2-B. Course 1 essay Hanzi error rate was based on the Chinese character count. .001 indicates 1 error
in 1,000 characters. The frequency represents the percentage of a group for each range.

Figure 2 Course 1 Hanzi count and error rate frequencies across groups (two essays)
Course 2 term-end timed impromptu essay

Length/Hanzi count and Hanzi output accuracy rate were measured in the same way
as in Course 1. To control the variables, only one of the two essays in Course 2, identical
across all cohorts, was analyzed. All groups had the same essay prompts and used the same
platform (Quia), however, the HM cohort completed the task outside of class with a longer
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timeframe and permission to refer to resource materials. In contrast, the HM-b and typing-
digital cohorts completed the essay in class without the support of any resources.

Essay length/Hanzi count. The total Hanzi produced in one typed essay was
averaged for each group. As the results were skewed (non-normal distributions), the data
were analyzed using non-parametric tests (Kruskal-Wallis H and Mann-Whitney U).
Consistent with Course 1, typing—digital produced significantly more Hanzi (Mdn = 303)
than HM (Mdn = 271; N = 52, U = 226, z = -2.051, p = .04). As shown in the frequency
distributions (Figure 3-a), only 12% of typing-digital was in the below-250 range,
compared to 32% (HM) and 30% (HM-b); and for the upper ranges (351 up), typing—digital
was 24 %, compared to 8% (HM) and 20% (HM-b).

Hanzi typing errors. The results of typing errors in the Course 2 essay were
highly consistent with those in Course 1, with similar median error rates: 0.3% (or
99.7% accuracy) for HM and HM-b learners, and 0.4% (or 99.6% accuracy) for typing—
digital learners. A Kruskal-Wallis H (ANOVA) test found no significant differences
across the groups (N = 78, H (2) = 1.26, p = .533). The error frequencies, shown in
Figure 3-b, revealed that only 8% of typing—digital learners had a higher error rate
(0.01 up), which was remarkably lower than that in HM (30%) and HM-b (12%).

A. Course 2 Hanzi Count B. Course 2 Error Rate

HM (n =27) HM-b (n=26) [ Typing--Digital (n = 25) HM (n = 27) HM-b (n=26) [ Typing--Digital (n = 25)
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5 401450 | ]
3 o 15
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@ 351-400 £
3 20 I 19
£ " .006-.010
£ 301-350 9 g 36
5 28 g 10

251-300 o 001-005 32

37
32
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Figure 3-A. Course 2 essay length was based on the total Chinse (Hanzi) character production of one
typed essay. The frequency represents the percentage of a group for each range.

Figure 3-B. Course 1 essay Hanzi error rate was based on the Chinese character count; .001 indicates 1
error in 1,000 characters. The frequency represents the percentage of a group for each range.

Figure 3 Course 2 Hanzi count and error rate frequencies across groups (one essay)
4.3 Contextualized word recognition (Hanzi and sound)
Course 2 reading-typing performance (five out of six unit-based tests)

Sentence reading-typing items were only used in the unit tests of Course 2 after
2016, therefore only two groups were compared: HM-b and typing-digital. In each reading-
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typing task, students read 10-16 sentences from a paper sheet and typed the sentences
verbatim on an online answer sheet within a set time limit. One of the six R-T records did
not set a time limit and was excluded. Table 3 presents the score summary. A t-test
determined that typing—digital did significantly better than HM-b (t (40.9) =-2.2, p = .034).

Table 3 Course 2 sentence reading—typing performance scores (based on five unit tests)

Group N Mean (%) Median (%) SD (%)
HM-b 26 76 77 17
Typing--Digital 25 84 86 10
Total 51 80 82 15

4.4 Long-term word retention (Course-end Hanzi assessments)

The Hanzi assessments available in digital form included 2016 to 2019 cohorts to
examine learners’ cumulative Hanzi retention through word recognition and sentence
reading-typing tasks. Data were collected for these three tests: Course 1 Exit (Test 1);
Course 2 Entrance (Test 2, a posttest of Test 1 after a 4-week interval), and; Course 2 Exit
(Test 3). Paired samples were analyzed based on the available records of 26 HM-b and 25
typing—digital learners. The following items were measured: (a) identifying inappropriate
words from word groups, and (b) typing out the sentences verbatim (20 in total) from a
paper question sheet. HM cohorts had different written tests and the data were unavailable.

Results of Hanzi Tests 1 and 2: cumulative and retention tests (matched samples)

Records of HM-b and typing—digital learners in Course 2 (n = 51) were analyzed to
determine the score difference between Test 1 and Test 2 (posttest) within each learner.
The score summary is presented in Table 4. A Wilcoxon Signed-Ranks (WSR) matched
samples test indicated that the Test 2 (posttest) scores were significantly lower than those
of Test 1: (N =51, Mdn =65, T =240, z=-3.3, p=.001).

Table 4 Cumulative word recognition and retention in matched pairs
(Course 1 exit and Course 2 entrance)

Percentiles (%)

N Mean SD
CONNNCD 50th
25th (Median) 75th
Test 1 (Course 1 Exit) 51 74 20 62 81 88
Test 2 (Course 2 Entrance) 51 66 25 42 65 88

Results of Hanzi Tests 1 and 2: Cumulative retention tests (independent samples)

Mann-Whitney U tests were used to compare the differences in performance
between the HM-b and typing—digital groups. For Test 1, no significant difference was
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found (N = 51, Mdn =81, U = 384, p = .26). In Test 2, the average performance regressed
(as shown in Table 4 above); however, no significant difference was found between the
two groups (N =51, Mdn =65, U =344, p =.73).

Results of Hanzi Test 3: Cumulative word recognition (independent samples)

The program-end Hanzi test included words taught in both courses. The same
groups for Test 2 were examined for Test 3. As can be seen in Figure 4, at the beginning
of the course, there was no difference between the two groups. However, after a 14-week
study period in Course 2, typing—digital (n = 25, Mdn = 91) did significantly better than
HM-b (n = 26, Mdn = 79) in word recognition and sentence reading-typing (U = 460, p
=.011).

100

T T m

80 79

65

il o

40

Test Scores (%)

[JHM-b (n = 26)

20 W Typing--Digital (n = 25)

]
Course 2 Entrance Course 2 Exit

Boxplot showing score distribution of the two Hanzi tests across the groups. Medians are labeled.

Figure 4 Cumulative word recognition performance (Course 2 entrance and exit tests)

5. Discussion
5.1 Summary of main findings

This study aimed to determine the difference in Hanzi learning outcomes in terms
of reading, e-writing, and retention between typing-primary and handwriting-primary
approaches. Reading comprehension and e-writing were compared between the typing—
digital, HM, and HM-b groups. No significant differences were found in reading
comprehension across the groups. However, typing—digital learners did significantly better
in e-writing (essay length) and word recognition/retention than their HM/HM-b
counterparts. These results confirm previous classroom-based observations that the typing-
primary approach with a well-structured training program leads to better reading efficiency
and e-writing production (Feng & Yang, 2013; Xie, 2011; P. Zhang, 2018). The outcomes
of handwriting learners align with those of the previous studies on CSL beginners (Jiang,
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2007; Wang, 2015) that more handwriting for beginners does not lead to better reading and
writing performance over time.

5.2 Writing production and Hanzi accuracy

This study seeks to find out whether Pinyin-typing learners can achieve the same
expected learning outcomes as handwriting learners, as measured by e-writing length and
Hanzi output accuracy. As shown, the typing—digital learners produced significantly longer
typed essays than their HM counterparts, while maintaining an equal level of Hanzi
accuracy (99.95-100%). The HM cohort’s e-writing production was significantly lower.
At the end of Course 2, 73% of HM learners produced less than 300 Hanzi characters (low
ranges) in one typed essay, compared to 48% of typing—digital learners. These outcomes
were surprising given that the handwriting learners were allowed more time and resources
during the writing task. These learners should not be considered as disadvantaged for
typing since they had also practiced Pinyin-typing routinely; besides, typing is an easier
task than handwriting as generally assumed by CFL teachers and students. It is possible
that their shorter production resulted from the intensive daily orthographic practice: i.e.,
writing and memorizing the strokes of 10 characters a day had inevitably forced learners
to slow down to focus on sublexical units. Presumably, this orthographic-based analytical
routine may negatively impact the development of meaning-focused production that
requires lexical-level and holistic processing. As a student reflected on Hanzi learning in
the 2019 course survey, the handwriting process is indeed a hindrance to Hanzi learning
and productive writing:

[H]and-writing isn’t integral to learning Hanzi. What I've found is that
whenever | hand-write Hanzi, | end up mindlessly writing without really
thinking. Even if | actively concentrate on what the word is, | get so caught
up on making sure the word is written perfect[ly] that instead of learning
how to recognize the word, | learn the task of writing instead. Typing, on
the other hand, allows me to learn sentence structures and how to view and
recognize Hanzi in relation to other words rather than individual words or
the act of writing.

This also explains the typing—digital learner’s impressive performance in e-writing. It is
true that the intelligent Pinyin IME affords typing efficiency and accuracy. However, for a
Pinyin IME to produce accurate Hanzi text, the input must first contain meaningful strings
of syllables in acceptable Pinyin spellings. In this regard, the typing—primary learners
benefited from_the effect of phonological—-visual encoding (Baddeley, 2003) and chunking
(Ellis, 1996). Despite their issues with isolated characters (1% vs.1j or i), they were able
to quickly read Hanzi strings, and in most cases, differentiate target words from their
homonyms (e.g., "z 5E 1R vs Pz 4R, =K vs s2fF or ifi /). Evidently, for most learners,
reducing or eliminating handwriting did not inhibit their Hanzi reading development.
Rather, it promoted Hanzi learning since learners must constantly identify and match Hanzi
words /phrases to their phonetic input. The outcomes also support Z. Zhang’s (2009)
assertion that sound-based typing can effectively raise the learner’s meta-linguistic
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awareness of: (a) Hanzi homonyms, and; (b) of the word/polysyllabic word, rather than a
character, as a basic unit.

5.3 New evidence on learners’ word retention
Typing-digital learners’ successful word-level retention

Despite an anticipated decline in their word recognition at the beginning of Course
2 (after a four-week interval), typing-digital learners recovered quickly and did
significantly better than HM-b learners in all sentence reading—typing tasks in Course 2,
including the one in the final program-end assessment. These results contradict previously
reported findings that handwriting led to stronger word recognition whereas typing only
supported character-sound memory, not meaning (e.g., Guan et al., 2011). However, the
findings align with the word-level observations (Lu et al., 2019) that the digital (without
handwriting) condition resulted in better word recognition, offering new evidence that
typing—digital learners were able to recall words (sound, form, and meaning) over a long
period when typing practice was maintained. Clearly, the ease of using typing—digital tools
helped sustain Hanzi maintenance as learners progressed to new materials, thus allowing
for advancement in Course 2.

Baddeley’s (2003) argument regarding the phonological loop as a useful aid for
language learning also applies to written Chinese. The program-end learning outcomes
suggest that recursive typing practice enhanced sound—meaning-form mapping, effectively
facilitating word recall. It also suggests that the lack of phonological encoding and word
rehearsal can impede word-level processing and retrieval. In addition, given the learners’
relatively weak character knowledge, the existence of meaning cues that support word
retrieval (e.g., Craik, 2002; Shen, 2004) also played an important role in successful word
recognition performance, especially in the sentence reading-typing tasks.

Handwriting learners’ weaker word-level retention

The inferior performance of HM-b learners in the Course 2 cumulative test
indicates that regular character-level handwriting, even if with reduced load, does not
enhance word-level memory. Three factors associated with handwriting may contribute to
unsuccessful word retrievals. First, handwriting learners focus on visual stroke assembling
without word-sound input. Despite a stronger character-level memory, the lack of
phonological encoding and lexical-level rehearsal may lead to the word-recall failure,
especially for typing tasks when the sound information is essential. Second, word-level
memory may fade if learners dechunk words—uwriting only new or hard characters instead
of whole words. Third, learners must keep up with new items as they progress, thus,
exhausting their cognitive resources for maintaining old character and learning new items
at the same time. These factors may also explain the previous findings from longitudinal
studies on CSL beginners that rigorous handwriting practice led to declined word
recognition and hand-reproduction performance (Jiang, 2007; Wang, 2015). Thus, besides
the demanding cognitive load and limited Hanzi retention effect, an added caveat for
prolonged handwriting practice is that it may weaken word recognition if the learner tends
to practice characters rather than whole words.
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5.4 Pedagogical implications and suggestions

The current findings offer the following considerations for CFL beginner-level
Hanzi instruction.

1. The typing-primary approach optimizes beginners’ learning outcomes. Although many
factors can influence learning outcomes, a well-structured typing-primary model (e.g.,
Pinyin-typing coupled with Quizlet) is efficient and sustainable for most CFL beginners.

2. Handwriting can still provide additional assistance and satisfy beginners’ curiosity. An
initial familiarization of the basics of handwriting is necessary for all beginners to gain
prerequisite knowledge, which also helps support the self-motivated handwriting needs of
some learners. Nonetheless, the prolonged stroke-by-stroke memorization routine is
counter-productive for most beginners and should be avoided.

3. For a typing-primary approach, structured Pinyin-typing training (e.g., input words and
phrases instead of characters) and distributed practice (e.g., routine typing assignments
throughout the course) are essential for learners to develop Hanzi fluency and accuracy.
Distributed practice also provides repeated rehearsals necessary for Hanzi reading and
retention. For example, weekly exercises, such as typing of words/phrases from audio and
written cues and self-quizzing using audio-supported applications (e.g., Quizlet), increase
learners’ frequency of exposure to Hanzi text and enable effective word retrievals. Without
such as systematic practice in place, the typing-primary approach may not achieve expected
learning outcomes.

4. Would a balanced approach be better? Some teachers may prefer an integrated or a
dual/mixed method for the benefits of both handwriting and typing. However, which
modality takes the precedence can make a difference in learning outcomes. The key issue
is the initial encoding mode and memory structure involved in the process (i.e., stroke- and
part-based vs. phonological-visual, chunk-based). Therefore, it is suggested that a
balanced/mix mode should put Pinyin-typing practice before handwriting, and make
handwriting as secondary and use it selectively.

5. Radicals and components. For beginners, except for easily confused characters (e.g., &
vs. 1, I vs. [A]), it is unnecessary to over-emphasize radicals and components of
characters. In-depth orthographic and character information can be acquired after obtaining
adequate basic words to help learners advance their knowledge of Hanzi. (See Ke, 1996
for an orthographic awareness model, and see Z. Zhang, 2009 for a phonic approach to
character learning.)

5.5 Limitations of the study and future research

This study has several limitations. (1) It examined records of true beginners
sampled from retrospective cohorts without randomization. The generalizability of the
results is limited by the small sample size of each group and by the exclusion of learners
with partial records and with Chinese or Hanzi experience. (2) The original assessments
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were not specifically designed for experiments and, hence, confounding factors might exist.
(3) The HM learners’ performance analysis was only partially complete owing to a lack of
comparable records (e.g., sentence reading-typing tasks). (4) The analyses for essay writing
performance were limited to e-writing records due to a lack of handwritten data. In addition,
the e-writing analysis was limited to the essay length and Hanzi output accuracy, which
answered the research question pertaining to e-writing production in terms of efficiency
and Hanzi accuracy. However, as L2 beginners’ writing is multifaceted, learners’ writing
quality, grammar, and communicative appropriateness should be further investigated. (5)
Being beyond the scope of this study, learner differences (e.g., auditory vs. visual learners)
and other proficiency levels than beginners were not examined. Some learners may depend
on handwriting to recognize and remember Hanzi. Therefore, the pedagogical suggestions
provided above may not apply to all learner types and levels, especially those who are
handwriting-reliant. Future research may delve deeper to gain more insights into these
areas and explore learner-specific pedagogical solutions.

6. Conclusion

Since Pinyin-based typing-primary models were introduced in the CFL field in the
early 2000s (e.g., He et al., 2008; Xie, 2005; Xu & Jen, 2004), the crucial role of Pinyin-
based typing in L2 Hanzi learning has long been ignored, mainly owing to the
misassumption that typing leads to poor Hanzi recognition and literacy development. This
longitudinal study based on 1,440 records of true beginners’ assessments has provided new
evidence supporting the typing-primary approach: rather than hindering it, Pinyin-typing
promotes Hanzi learning and use. Compared to their intensive or balanced handwriting
counterparts, the typing-primary learners demonstrated: (1) comparable reading
comprehension, (2) longer typed essays with comparable high Hanzi accuracy (averaged
99.6%), (3) better word- and sentence-level word recognition, and; (4) better cumulative
word/phrase retention in course- and program-end assessments. Additionally, in the four-
week interval between the two courses, typing-primary learners did not have more Hanzi
attrition than balanced-handwriting learners. Evidently, most beginners receiving a
structured typing-primary Hanzi training can achieve expected learning outcomes for
reading, e-writing, and maintenance without handwriting. The results on reading and
writing efficiency are consistent with previous preliminary reports on typing-primary
practice (Feng & Yang, 2013; He et al, 2008, Xie, 2005, 2011; P. Zhang, 2018). Despite
weakness in recognizing isolated characters, typing-primary learners can successfully read,
retrieve, and retain Hanzi in meaningful chunks of words/phrases, if typing rehearsal is
regularly maintained. In contrast, handwriting learners, who are generally stronger in
character recognition, may fail in word-level performance, possibly owing to a lack of
phonological and/or meaning support due to focus on sublexical learning (strokes and
isolated characters). This observation is consistent with Lu et al’s (2020) results on word-
level retention with and without handwriting and extends previous findings that were based
mainly on character-level experiments (e.g., Guan et al, 2011; Jiang, 2007; Xu et al, 2013).

To help fill in the gap in the literature, this study has examined CFL Hanzi
instruction from cognitive and functional perspectives. Evidently, the typing-primary
learners’ success can be largely attributed to the phonological—-visual route. Pinyin typing
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affords sound-meaning-form mapping in meaningful chunks of words/phrases, while
recursive typing rehearsals can consolidate and enhance the meaningful chunks in learner’s
long-term memory, which in turn facilitate the chunk retrieval and learning-use transfer.
The effectiveness of this typing approach suggests that chunked phonological—visual
processing, a key process for language acquisition (Baddeley 2003; Ellis, 1996, 2012) also
applies to a morphological language like Chinese. As demonstrated in this study, the
typing-primary approach with structured typing practice optimizes the speaking-reading
integrated (i 3|7 #5) model and provides a logical, feasible, and sustainable solution to
CFL beginners’ literacy development.

While offering a preliminary look at a new and promising path, this study is
nonetheless limited in scope and qualitative analysis. Future research is necessary to also
examine the typing—digital learners’ production (e.g., grammar, word usage, error types)
to gain in-depth insights into the learners’ learning outcomes as impacted by the
transformation of Hanzi learning and assessment in digitally enabled procedures. Clearly,
to perfect the typing—digital pedagogy across different proficiency levels, more design-
based studies are needed to determine when and how CFL learners should acquire more
Hanzi orthographic and character knowledge to further their literacy.
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Figure Al

Appendix A

Typical Steps for Learning Chinese Characters (Hanzi) by Handwriting

Steps

na: which

1. Learn the stroke order by tracing the first row;
2. Trace the whole character a few times;
3. Write out the whole character.

4. Repeat the steps until strokes are memorized (if required).

u}jlg

Note. This example demonstrates typical initial steps for L2 Chinese beginners to learn Chinese characters
(Hanzi) based on the traditional handwriting method.

Figure A2

Chinese Word Processing with a Pinyin-based Input Method

h Enter a single syllable in Pinyin to na
Character select a character. High frequency
: A 2 ¥ B |
Mode candidates appear on the first row. 1.7 2.2 3. E]S 4. Tk] 5.NA y
(20 candidates available for selection)
1b. The three syllables (nageren) are automatically
separated and Hanzi candidates appear as you type.
la. Typg a Yvord /short na'ge'ren
phrase in Pinyin:
nageren (which person) LA/ A 2.9 ’I\ A 3.9 /|\
(only 2 eligible candidates) -
Chunk
Mode

Or type a short sentence as na'ge'ren'shi'mei'guo'ren

shown (meaning which 4 5 Lo I A B o R
P~ AeEB A/ EXE A 3.3/ AE

person is American) and view 1 R R 2AMAREEA BHAMAE L

the full- sentence candidates. l

Note. Created by Phyllis Ni Zhang (2021), this figure demonstrates the Pinyin input method using Sogou Pinyin IME.
The character mode normally produces numerous homophonic/homonymous candidates. The chunk mode (word,
phrase and sentence), in most cases, reduces sound-matching candidates to one or two.

2. Press SPACEBAR to
: : 3. Conversion is done.
select the first choice or %/I\AﬂiﬁA

press a number for
another one.

© 2021 The Author. Compilation © 2021 Journal of Technology and Chinese Language Teaching 26



Zhang

Typing to Replace Handwriting

Table B1

Appendix B

Hanzi Practice and Requirement for Each Cohort

General Hanzi Daily Hanzi Routine Unit Final
Practice/Requirement Practice/Quiz Assignments Tests Essays
. . . Reading,
Cohort and Modality Course 1 New cha- Quiz/ Quiz/ Grammar | Weekly .
. . . X grammar, Timed
(14 Weeks x 5 hrs) racters handwrite | reading |exercises |exercises vocab
[Fall 2015] a. Daily handwriting and memorization; dictation online, handwrite; | handwrite;
) ) ) 8-10 . 3 phrases type
HM-primary (HM) b. Regular typing for assignments 5 items type type type
(Fall 201(16] b a. Daily handwriting and memorization; 4 copy 3 phrases online, handwrite; tvpe tvoe
HM-moderate (HM-b) b. Regular typing for assignments 4 items P type type P P
. Daily audio-aided/Quizlet tice;
[Fall 2017, 2018] 2. Daily audio-aided/Quizlet practice copy onling,
) ) w/minimal hand-copying/tracing; 10-15 ) 3 phrases type type type
Typing-primary . . 4 items type
b. Regular tryping for assignments
Reading,
. Course 2 New Quiz/ Quiz/ Grammar Weekly 8 )
Cohort and Modality R i . ) grammar, Timed
(14 Weeks x 5 hrs) characters | handwrite | reading exercises | exercises vocab
[Spring 2015] a. Daily handwriting and memorization; 8-10 produce 5 ohrases online, handwrite; | handwrite; | handwrite;
HM-primary (HM) b. Regular typing for assignments 5 items P type type type type
[Spring 2017] a. Daily handwriting and memorization; produce online, | handwrite;
. . 4-5 ) 2 phrases type type
HM-moderate (HM-b) | b. Regular typing for assignments 4 items type type
. Daily audio-aided/Quizlet tice;
[Spring 2018, 2019] a a|yau. |'o aidel /QUI'Z et practice online,
Typine_Digital handwriting not required 10-15 none 2 phrases tvpe type type type
yping=oig b. Regular tryping for assignments vp
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Table B2

Grouping of Data

Course 1' N (81) Tests Surveys || 3 Reading = 2 Typed- 1 Hanzi 1 Entrance 1 Exit
Records (true beginners) Total Total Tests Essays Test Test/Survey Survey
Fall'15 HM-primary (HM) 27 135 54 81 >4 N/A 27 27
Fall '16 HM-moderate (HM-b) 27 162 54 8l >4 27 27 27
Fall'17,18  Typing-Digital 27 162 54 81 54 27 27 27
Course 1 analyzed records (621) 459 162 243 162 54 81 81
Cour.se 2 . N (78) Tests Surveys || 6 Reading = 5 Typing 1 Typed- 2 Hanzi 1 Exit
Records (continuing beginners) Total Total Tests tests essay Tests Survey
Spring '15 HM-primary (HM)* 27* 27 27 N/A N/A 27 N/A 27
Spring '17 HM-moderate (HM-b) 26 364 26 156 130 26 52 26
Spring '18,19 Typing-Digital 25 350 25 150 125 25 50 25
Course 2 analyzed records (819) 741 78 306 255 78 102 78
Total analyzed records (1440) 1200 240

* marked cases in Course 2, Spring '15 (N=27) indicates unpaired samples.
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Abstract: This case study explores ways that one type of technology,
Augmented Reality (AR), are used with a task-based thematic unit to
improve beginning language learners’ speaking and listening skills.
Researchers and practitioners have started to use AR in teaching languages.
The few empirical studies that examined the use of AR in language teaching
primarily examine whether AR can improve English language learners'
vocabulary and their motivation in learning. It is still not clear how AR can
be integrated effectively into the curriculum and no research has been done
on how to use AR to improve foreign language learners' speaking and
listening abilities. This study adopts the design-based research method,
describes the design, development and implementation of an AR component
that utilizes the app Post Reality in a task-based unit to improve students’
speaking and listening, and examines students’ perceptions of utilizing AR
in this way. Data were collected using survey and a focus group interview.
The results show that students benefit from this learning experience in terms
of their speaking and listening skills. The study includes suggestions of
ways to make improvements in the use of AR in language learning.
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Keywords: Augmented Reality, task-based thematic unit, Chinese
language speaking, Chinese language listening, curriculum design, design-
based research
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1. Introduction

Augmented Reality (AR), “a real-time direct or indirect view of a physical real-
world environment that has been enhanced and augmented by adding virtual computer-
generated information to it” (Carmigniani & Furht, 2011, p.1), has shown its promise in
assisting language teaching and learning (Ramya & Madhumathi, 2017; Zhang, 2018).
There is an “obvious connection between AR and current theories of second language
acquisition which emphasize localized, contextual learning and meaningful connections to
the real world” (Godwin-Jones, 2016, p.9).

Task-based language teaching (TBLT) focuses on using authentic and interactive
activities that engage learners to use the target language in meaningful ways (Ellis, 2017;
Nunan, 1989; Prabhu, 1987; Skehan, 1998, 2003). The underlying concept of TBLT is that
learning is more effective when students focus on the task rather than on the language they
are learning (Littlewood, 2004; Prabhu, 1987). TBLT has been proven to be an effective
method in the field of English language teaching (Chacdn, 2012; Macms, 2004;
McDonough & Chaikitmongkol, 2007; Park, 2012; Robinson, 2001) and in teaching
Chinese as a Foreign Language (CFL) (Zhang, 2019a, 2019b). Integrating AR into
activities based on TBLT should be a productive endeavor that can result in great learning
effects.

Studies in the past several years that examined the use of AR in language teaching
mostly focused on whether AR could be used to improve English language learners'
vocabulary. Many research questions remain unanswered, including how AR could be
seamlessly integrated into the curriculum to improve students’ learning and motivation;
how AR could be used in improving different aspects of learning, such as culture, grammar,
speaking, and listening; how AR could be used for students of different age groups and
language levels, and; how AR could be integrated with different instructional approaches
such as TBLT to make the learning more effective. Furthermore, little research has been
done on how to use AR in improving CFL learners' speaking and listening abilities (Zhang,
2018).

To fill in the gap and to explore the feasibility of integrating AR into an activity
designed with an established learning method, the current study focuses on describing how
an AR project was integrated with TBLT, including the design, development, and
implementation of the project, and explores student perceptions. of the use of AR in their
listening and speaking practice. The findings of the study will contribute to the field of
language education by offering an approach combining AR and TBLT to improve listening
and speaking, showing a possible design for such an approach, and outlining the strengths
and weaknesses students perceive in the approach.
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2. Augmented Reality in language learning
2.1 AR and its categories

AR was first studied by Morton Heilig (1926-1997), while the name was coined by
Tom Caudell in the 1990s (Zhang, 2018). The distinguishing feature of AR is that some
virtual elements, such as pictures, videos, or 3D animations, are overlaid on the naturally
existing environment. This blend of real-world and virtual elements in real time helps
create an augmented “real” environment. According to Azuma (1997), AR systems have
three important features: A combination of real and virtual dimensions, interactions in real
time, and the adoption of 3-D.

AR systems are categorized into two types (Cheng & Tsai, 2012; Wojciechowski
& Cellary, 2013): Location-based systems and image/object-based systems. Location-
based AR uses geographical location as a trigger of a mobile device’s GPS sensor for a
virtual overlay (Carmigniani et al., 2011), whereas image/object-based AR uses an image
or an object to trigger the superimposed virtual elements through a smartphone or tablet
camera. Due to the technical challenges of using the shape of a real object as a trigger, the
majority of applications in this category are image-based.

The review study by Bacca, Baldiris, Fabregat, Graf, and Kinshuk (2014) found
that the image is the most commonly used form of AR in educational settings. In a review
of publications from 2003 to 2018, Zhang (2018) identified ten peer-reviewed empirical
studies in which the use of AR was examined in language education. Out of the ten studies,
half of the studies used location-based AR and half used image/object-based AR. Bacca et
al. (2014) suggested that the image/object-based AR’s tracking technology was more
reliable than location-based tracking and therefore led to a better user experience. This
study focuses on the use of image-based AR to provide learners with a virtual scene in a
real environment.

2.2 Related works

AR developed rapidly and has gradually been adopted in many areas of modern life
such as advertising, architectural design, entertainment, medicine, and the military
(Gurusubramani, SureshAnand, JeganAmarnath, Sathishkumar, & Sheela, 2019; Ha &
Hong, 2016; Markouzis & Ressakis, 2016; Yaoyuneyong, Foster, Johnson, & Johnson,
2016; Vaquero-Melchor, & Bernardos, 2019; VVon Itzstein, Billinghurst, Smith, & Thomas,
2017). It has also been used in all levels of education (Turkan, Radkowski, Karabulut-1lgu,
Behzadan, & Chen, 2017; Wei, Weng, Liu, & Wang, 2015). It has been shown to increase
learning by enhancing problem solving, supporting collaboration and interaction, helping
students better understand abstract concepts, improving learning efficiency, motivating
learners, and increasing learning enjoyment (Bacca et al., 2014; Huang, Chen, & Chou,
2016; Deshpande & Kim, 2018; Dan & Reiner, 2018; Teng, Chen, & Chen, 2018).

The application of AR in the field of language education is a relatively recent
endeavor. Zhang (2018) found that “the number of published studies about AR in language
learning has progressively increased year by year” (p. 121). Since Zhang’s synthesis study
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was published in 2018, the number of peer-reviewed empirical studies on the use AR in
language learning has almost doubled. However, there are fewer than twenty in total in the
past decade that focused on using AR in language learning. About half of these studies
used location-based AR systems (Ho, Hsieh, Sun, & Chen, 2017; Holden & Sykes, 2011;
Liu, Holden, & Zheng, 2016; Liu & Tsai, 2013, Perry, 2015; Reinder, Lakarnchua, &
Pegrum, 2015; Richardson, 2016; Sydorenko, Hellermann, Thorne, & Howe, 2019; Wu,
2019; Yeh & Tseng, 2020). The other half of the studies used an image-based AR system
(Chen, Wang, Zou, Lin, Xie, & Tsai, 2020; Dalim, Sunar, Dey, & Billinghurst, 2020; Hsu,
2017; Ibraham, Huynh, Downey, Hdlerer, Huynh,, & O’Donovan, 2018; Redondo, C&ar-
Gutiérez, Gonzd8ez-Calero, & Séanchz Ruiz, 2019; Safar, Al-Jafar, & Al-Yousefi, 2017;
Solak & Cakir, 2015; Santos, Libke, Taketomi, Yamamoto, Rodrigo, Sandor, & Kato,
2016; Taskiran, 2018). This section examines the studies using image-based AR systems.

Out of the nine studies that used image-based AR systems, six examined the effect
of AR-enhanced systems on learners’ vocabulary or alphabet learning; two examined
learners’ subjective experience, such as the motivational effect and social-affective
relationships; and one examined the relationship between the use of captions in the AR
materials and the proficiency level of learners. Out of the six studies that examined
students’ vocabulary, four focused on learning English as a foreign language (Dalim et al.,
2020; Hsu, 2017; Safar et al., 2017; Solak & Cakir, 2015), one on learning German words
and Filipino words (Santos et al., 2016), and the other on learning Basque words (Ibraham
et al., 2018). Three out of the six studies worked with pre-school, kindergarten, or third
graders, and the other three worked with undergraduate students or graduate students.

In most of these studies, multimedia materials based on different concepts and
underlying theories in the design were integrated in the designed AR system. 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 elements such as sounds, images, animations, and text in real environments.
The use of this system was found to improve adult learners’ retention of Filipino words
and German words, their attention, and their satisfaction. Hsu (2017), however, designed
two AR systems based on the way learners approached the system: either through a self-
directed or a linear approach, i.e. a sequential way in which students proceed to the next
learning step only after completing the previous step. 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. (2018), on the other hand, designed ARbis Pictus, a novel system for
immersive language learning through the 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-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 the labels, and interact with the labels to get
multimedia information about the object. Their results indicate that this system is both
more effective and more enjoyable for the majority of participants than flashcards.
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Dalim et al. (2020) explored whether using a combination of AR and speech
recognition technologies, called TeachAR, could enhance preschoolers’ learning of
English terms for colors and shapes and English words for spatial relationships and their
enjoyment of learning. Encouragingly, AR not only helped increase the children’s
knowledge and learning enjoyment but also enabled young children to finish certain tasks
faster. Solak and Cakir (2015) examined the efficacy of using some materials designed
with AR technology to improve EFL undergraduate learners’ motivation level in English
vocabulary learning. Their results suggested that these materials had a positive impact on
increasing learners’ motivation towards vocabulary learning in the language classroom.

Safar et al. (2017) examined two apps, AR Flashcards Animals-Alphabet and AR
Alphabet Flashcards, which presented English alphabet initials of different pets. When the
pets were clicked, a three-dimensional letter would appear accompanied by the sound and
animated movements of each animal. The use of these apps significantly increased the
amount of kindergartners’ interactions with the English alphabet lesson, which had a strong
linear relationship to their scores on the alphabet test.

Chen et al.’s study (2020) examined the effects of captions in an AR-enhanced,
theme-based contextualized learning activity on junior high school students’ English
learning effectiveness, motivation, and attitude. Their findings suggested that captions did
not affect knowledge comprehension, but English proficiency played a significant role in
it. However, students demonstrated positive motivation toward learning from AR-
enhanced, contextualized learning. Redondo et al. (2019) showed that the use of AR
improved three- to six-year old children’s English language learning, increased their
motivation, and helped them establish more positive socio-affective relationships. Taskiran
(2018) used a game-based approach to AR in teaching EFL and found that this method
provided learners enjoyable and motivating experiences.

While a majority of these studies showed the importance of using AR in vocabulary
learning and in motivating students to learn the language, none have focused on how AR
was implemented in teaching or if the way it was integrated maximized the students’
learning. Most importantly, there are no studies investigating the results of using AR for
practicing learners’ speaking and listening skills. In order to find an effective way to
implement AR in daily teaching and to examine the feasibility of appropriately
implementing AR for the purpose of improving learners’ speaking and listening skills, an
exploratory study was needed.

As AR could provide contextual visualization and learning interactivity (Ib&®z, Di
Serio, Villaran, Delgado, & Kloos, 2014; Teng et al., 2018), AR could be used to enhance
the already established TBLT method of teaching, where tasks are designed to focus on
meaning, learners, and authenticity (Ellis, 2003). In TBLT, technology should be utilized
to promote a focus on meaningful communication and make the tasks more practical so
that students gain pragmatic skills for their future real communication in the target culture
beyond the classroom (Chapelle, 2001; Gonzdez-Lloret, 2016). In this case, AR could be
used to make a task more interactive and contextualized. Therefore, this study was designed
to show how AR could be combined with TBLT in a real teaching context and discover if
this design could benefit learners’ speaking and listening skills.
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3. Research questions
This study aimed to answer the following two questions:

1) When AR is integrated in TBLT with a focus on improving learners’ listening
and speaking skills, what is the learners’ perception of the design?

2) What are the strengths and weaknesses of the design in improving learners’
listening and speaking skills? What should be done to improve the design for
future use?

4. Methodology

This study adopted the design-based research (DBR) method due to the nature of
the research questions. AR was used in assisting language learning mostly in an
experimental context. It was not clear how it could be integrated in a real teaching context
to help maximize students’ learning. Since Brown (1992) called for a migration of the
effective interventions from “our experimental classroom to average classrooms, operated
by and for average students and teachers, supported by realistic technological and personal
support” (p. 143), DBR has been used by and for educators “to increase the impact, transfer,
and translation of education research into improved practice” (Anderson & Shattuck, 2012,
p. 16). The key features of DBR includes being situated in a real educational context,
focusing on the design and testing of the intervention, collaborating closely between
researchers and practitioners, and developing design principles that could “guide, inform,
and improve both practice and research in educational contexts” (p. 16). DBR stresses the
importance of iterative refinement and the continuous evolution of the design (Wang &
Hannafin, 2005).

4.1 Participants

Fourteen second-semester CFL learners, eight males and six females, participated
in this study. The group included 13 undergraduate students and one graduate student with
diverse learning backgrounds, including engineering, linguistics, global resources,
computer science, and business. None of these participants had used AR technology before.
Out of the 14 participants, 12 completed the survey.

4.2 The design of the AR-enhanced task

Research shows that connecting the curriculum with real life using proper support
motivates students in learning (Burden & Kearney, 2016). On deciding how the curriculum
should be connected with the real world, “controlled task interactions, particularly those
requiring a single and convergent outcome such as information gap tasks” are preferred
over “opened-ended, such as opinion exchanges or free conversation” because the former
provides “an optimal linguistic environment” for language learning (Nakahama, Tyler, &
van Lier, 2001, p. 380). Considering these findings, it was important to find an AR activity
that incorporated real-world interactions that related to a current learning unit in a
structured way. A scavenger hunt at the university bookstore, a location that is easy for

© 2021 The Author. Compilation © 2021 Journal of Technology and Chinese Language Teaching 34



an ntegrating Augmented Reality into a Task-Based Thematic Language Teaching Unit
Zhang Integrating Aug d Reality i Task-Based Th ic Language Teaching Uni

students to access and has a variety of items for them to explore, was determined to be an
ideal location that would incorporate well into the shopping unit.

Post Reality is an AR app that allows the user to turn a simple poster or a portion
of document into an augmented reality experience. The interface of Post Reality is intuitive
and easy to access, and it provides good management options for users. It takes a few
seconds to install the app on a smartphone or tablet. Once it is installed, the app uses the
device camera to scan a marker on a poster or a document. The marker is loaded with
different contents such as text, animation, images, charts, or videos. When the marker is
scanned, the virtual contents pop up on the smartphone or the tablet, allowing students to
express themselves in a variety of ways by integrating multimedia with paper-based
posters.

To help learners develop a higher level of proficiency, the fourth type of tasks in
Ellis* (2017) classification was adopted, that is, tasks that are both focused and output-
based. A task is focused when it is designed to “elicit the processing of specific, pre-
determined linguistic features;” a task is output-based when it requires “speaking and/or
writing to achieve the outcome” (Ellis, p. 510). This type of task provides opportunities for
the negotiation of meaning while using pre-determined linguistic features. To make the
task more engaging and collaborative, a pair/group project would be better than an
individual project. Working with classmates could: (1) motivate students; (2) help them to
learn from each other; (3) allow the creation of materials in different formats such as a
conversational style, and; (4) save time because each student could contribute to
completing the project.

4.2.1 Pre-task activity

Before beginning the activity, students learn all the new vocabulary about shopping,
clothes, colors, prices and the related sentence structures for shopping. They also practice
using these words and structures in communicative activities in pairs or groups in the
classroom. They next go to the bookstore and find two items (one must be a clothing item),
noting the price, color, and size of each item as well as details such as when the item is
used and by whom. To prepare them for using the technology, students download and
install the Post Reality app on their phone or a borrowed one from the language center at
the university. The instructor/researcher demonstrates how a device downloads and uses
Post Reality to scan and watch videos.

4.2.2 Task 1: Make a video presenting two mysterious items

In pairs or groups, students present the two items they have identified in an
interesting format that does not mention the name of the object but that allows others to
guess what the two mystery items are through their presentation. Reinder, Lakarnchua, and
Pegrum (2015) pointed out that “designing AR tasks may encourage more use of
descriptive language” (p. 254). To encourage the students to use as many different kinds
of language as possible, especially language used in the context of daily conversation, the
students are encouraged to use a conversational style in the video. The students write a skit
about the two mystery items using correct grammar and vocabulary. They are instructed to
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find a native speaker to proofread the script and give feedback. Their final skit has to be
approved by the instructor/researcher for accuracy in expression. Each pair/group uses the
skit to create a 1-3-minute video.

The sound quality of the video is particularly important because people need to hear
it clearly in a public environment. Students’ conversations in the video should be: clear and
loud; use correct grammar, tone, and pronunciation, and; be fluent. The videos are then
connected to the markers on a poster posted at the university store. Figure 1 shows the
posters in the university bookstore. Each poster has two markers numbered in Arabic
numerals.

TEISUBE
{EFAVREY
FEHEE!

Figure 1 Posters with markers (highlighted in yellow squares and rectangles) on the pillars
of the university bookstore

4.2.3 Task 2: Use AR and locate mysterious items in the bookstore

In pairs or groups, the students go to the store with their phones, find the posters,
scan the markers, watch the videos, locate the mystery items, take a photo of the items, and
send the photos to the instructor/researcher.

4.2.4 Post-task activity

The whole class goes over the items in the photos and finds out if the items class
members located are the items the groups presented in each video. Figure 2 shows the flow
of the task design.
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* Content prep
* Vocab/structure
* Communicative
practice in class
* Tech-Preparation
* Install Post-Reality

* Make video

* Use AR to watch
videos in bookstore

* Locate itemsin
bookstore

* Meet in class to
Post' reveal the
mysterious items
a S k and to get
confirmation

Figure 2 The flow of the task procedure

4.3 Procedures

This AR-enhanced task was the final component of the shopping unit. For other
units (such as dining, transportation, and weather) students completed an in-class
presentation.

The task lasted three weeks (week 6 to week 8 of the semester). Students had many
opportunities to learn the unit vocabulary and structures in weeks 6 and 7 during the pre-
task stage. At the beginning of week 7, students were given instructions for completing the
task and a demonstration of how the AR app worked. They were asked to write their skit
outside of class meetings. Students finished writing the skit in consultation with the
instructor/researcher, got feedback from native speakers, revised the skit, and got approval
from the instructor/researcher to shoot the video based on their finalized skit. The videos
were then connected with the AR markers on the posters previously designed by a graphic
designer. During week 8, the students found time outside of class to use AR in the
bookstore to locate the items. At the beginning of week 9, the whole class spent 20 minutes
looking over the items they located and confirming with their classmates that they found
the correct items. See the figure 3 for the timeline of the project.

«Content pre;
*Vocal ure
*Cor ive
practice lass
. Tech-Preparation
V/ eInstall Post-Reality

*Make video

*Use AR to watch videos
in bookstore

*Locate items in
bookstore

* Meet in class to
POSt' reveal the

mysterious

items and to get
Ta S k ‘ confirmation

Figure 3 The timeline of each stage of the task
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4.4 Data collection and data analysis

The researcher conducted a post-task survey and focus group interviews. The
survey had five sections. The first section gathered demographic information. The second
section asked multiple questions about the process of completing the project, such as the
amount of time used (including the amount of time they spent on writing/revising/finalizing
the skit, using AR and locating the items in the bookstore, and taking photos of the objects
and sending the photos to instructor), challenges, and their enjoyment in the process of
doing the project. The third section asked about the things that they liked or disliked about
the project and why. The fourth section contained Likert scale items about what they
learned from completing the project. The fifth section compared the project to the oral
performance and in-class presentation, asking what advantages or disadvantages the AR
project had for their learning styles.

An informal interview asking for students’ opinions of the project efficacy and
suggested improvements was conducted with a focus group. The data from the survey and
the interview were read closely by the instructor/researcher to identify different themes
(Corbin & Strauss, 1990). The different themes were compared and similar themes were
grouped into a single category. A second researcher examined the data, and both
researchers agreed on the themes and categories identified.

5. Findings and discussion

Results showed that during the Scavenger Hunt AR project, students spent about 4
hours in total to finish this project. They used about 31% of that time working on the skit,
25% of that time creating the video, 34% of that time watching their classmates’ videos
and locating items, and 10% of the time taking photos of the items they located and sending
the photos to the instructor.

Six 2-minute long videos were created. Some groups used new vocabulary in order
to make the video fun and coherent and contain enough specific information about the
items. When there was new vocabulary, explanation of the new vocabulary was given in
the video. These, along with their best pronunciation and tones, all had helped the other
pairs/groups achieve a better understanding of the video content and therefore helped with
their locating the items. As a result of careful preparation of the videos and careful attention
when watching the videos, most groups located the right items described in each video.
Figure 4 shows how the poster was used in the bookstore.
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Figure 4 Using a phone to scan the marker on the poster to activate the video on the phone

To make the video engaging, some groups used props, professional microphones,
and post-production sound editing. Group members underwent a process of negotiation to
reach an agreement on how to present the information well and make it engaging while
also making it hard to guess. Students used different creative means to describe the items
in a detailed fashion without revealing the name of the items. For example, one group wrote
a dialogue in which the customer pretended that he had forgotten how to say the name of
the goods he intended to buy. Therefore, he had to describe the color, the usage, and the
price of the object he wanted to buy to the clerk. In another video, a student asked for
suggestions on what birthday present he could give to his best friend. The group members
gave him two ideas without telling him what the name of the presents was, but instead
carefully described the price, color, shape, and the uses of the items. In another video, the
pair did a guessing game. They asked each other to guess what the object described was.
During the guessing game, one asked what the color and price of the item were, what it
was used for, when it was normally used, and so on. Figure 5 shows the photos some groups
took after they successfully located the items.

Figure 5 Photos of items successfully located by one group
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5.1 Students’ perceptions

All students reported that they enjoyed doing the project, particularly the scavenger
hunt. Students said that they “had never done anything like that for previous language
classes.” They thought that the most enjoyable part was to pick which items to describe
and “the puzzle component of it” and seeing “what people found and how off or close they
were.” They also thought that the most fun part was to try “tricking people with difficult
but locatable objects.” While it being fun is one main reason that they enjoyed doing this
project, there were other factors that played an important role.

First, students reported improved language skills through doing this project, with
ten out of 12 students saying that this project was beneficial in improving their listening
comprehension. One student said, “Listening to other people speak was the most beneficial
part about the project since | got exposed to different accents and pronunciations, which
helped my listening skill quite a bit.” Another student expressed a similar view, “I’d have
to say the listening was probably the most beneficial, because listening is the hardest part
of learning a new language for me.” They also reported that this project had helped her
“understand how to ask questions and answer appropriately in Chinese.” When asked
whether doing this project had helped them improve their writing, speaking, and listening
skills, they thought that all three skills improved through doing this project, with 2.6 out of
5 in writing, 3.33 out of 5 in speaking, and 3.67 out of 5 in listening. See figure 6.

Through doing this project, my language skills were improved:

Not at all Slightly Moderately Significantly Extremely
improved improved improved improved

Speaking Listening Writing

Figure 6 Students’ self-reported improvement in different language skills

Second, this project gave students an opportunity to develop their social skills. A
majority of students expressed that what they liked the best about this project was that they
could work with a partner or in a group, “could see the creative parts of my friends,” and
could “hear and observe my peer’s work.” One student said that he liked this project
because he could “make friends” and work together to “trick” other classmates and make
it hard to guess the items. Most of them developed a great rapport with their groups because
of the many interactive elements of the assignment.

Third, the project gave them an opportunity to build other skills, such as the
technology skills when making a video and practical language skills when using their
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shopping vocabulary to write the skits. In addition, the project connected class learning
with the learners’ real life. Some students really liked doing this project because it was an
on-campus activity the required them to “go around campus” and “go to new places.”

The fourth reason was the novelty effect. Four students liked the project because
they got to “try something new,” and “it was a nice change from the normal exam,” and
because of “the uniqueness in tech.”

The last reason that students gave for enjoying this project was that it gave them an
opportunity to create a video instead of doing the usual live, in-class presentation. Some
students said that even though the video took longer than the in-class presentation, it put
less pressure on them. They were able to rehearse, record, and delete until their video was
satisfactory to them, which in turn, gave them the opportunity to practice more.

5.2 Challenges the students faced

Despite the fact that all students enjoyed doing this project, students did face a few
challenges. One challenge was the amount of time that they had to spend creating the video
and carefully watching each group’s video. For instance, one student said, “[O]verall the
augmented reality project was fun but probably took twice the time that the presentation
did. Because of the time difference, | think | would rather do another oral presentation.”
Another challenge was posed by the limitation of the Post Reality app: its inability to
rewind videos. Students “had to start videos all the way over if something was missed.”
Some students also expressed frustration with finding specific items because of their
similarity in color, design, and price.

Despite the challenges they had in completing this project, when asked whether

they would like to do similar activities in the future, a majority of the students said yes (see
figure 7).

Would you like to do similar activities in the future?

O R, N W b U1 O N 0 O

Yes Possibly No

Figure 7 Students’ intention to do similar activities in the future

Out of the nine students who said yes, three said that if they were to do the activity
again, the app used should have a rewind function. The two students who expressed
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reluctance to do a similar activity again also said that it consumed too much time, especially
around the time of mid-terms. One student in the interview suggested that the teacher
“maybe do not make points based on how well we find the items” because some movies
were hard to understand.

These findings roughly correspond to students’ answers to the question of whether
they prefer this kind of activity to the oral presentations in class (see Figure 8). Nine people
preferred this kind of activity and three preferred the oral presentation in class. While the
major reason was that it was fun and that they could practice their listening and speaking
skills more, another reason was that they were nervous about speaking in public: “Speaking
in front of several people always makes me nervous, and when | feel nervous, | cannot
show everything I prepared.” On the other hand, the reasons that the oral presentation was
preferred include: (1) they could “get experience talking in front of people”; (2) the in-
class oral presentation made them feel “more pressure to not mess up” which motivated
them to practice more; (3) they could get “immediate feedback,” and; (4) it took less time.

Which format do you prefer in improving your listening
and speaking skills?

10

o N B OO

AR Oral Presentation Neither

Figure 8 The preferred format of exercises for improving listening and speaking skills
5.3 Improvements needed

From the answers to the above-mentioned questions, the majority of students really
enjoyed doing this AR activity, but it could be improved. First, the project could be
scheduled to avoid midterm or final exam times. Additionally, students could be given
more time to complete the project. Second, a better AR app should be implemented so that
rewind functionality is available. With technology changing rapidly, some better-designed
apps might become available. Third, each video created for the AR project should be
reviewed more thoroughly by the teacher to be sure it is well made. This concern reiterates
the need to give more time to the assignment and emphasizes how important a good
learning community is to the learning of each and every person in the community.
However, it is inevitable that some students will not have the capability to produce a video
that all other learners can understand. To adjust for this difficulty, students should be
allowed to select a few of the videos, perhaps 50%, to find the described items. This
solution helps alleviate the first concern about the amount of time the project requires and
reduces the consequences of lower-quality videos.
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5.4 Design principles drawn

Based on the strengths and weaknesses of the design, some design principles can
be drawn from this study. First, take advantage of the features of AR and apply them in
real-life situations to give students more exposure to the target language and enable
learning to move between formal and informal settings (Lai, 2017). Second, apply the AR
features to make the pedagogical design more engaging and motivating and to enable
interaction and collaborative learning (Chapelle, 2001; Warschauer, 1997). Third, choose
the best AR tool free of charge that one can find to give students the maximum flexibility
to meet their practical needs. Fourth, properly time the projects that require students to
work collaboratively on authentic tasks to avoid the times when a majority of students are
stressed during the semester. Finally, make sure that all the deliverables shared are error-
free and of high quality so that students can maximize their learning from each other.

6. Conclusion

The AR-enhanced task-based learning project benefited the students’ learning,
especially their listening and speaking. It gave students an authentic purpose, which is, as
researchers point out, one of the important features of TBLT tasks (Ellis, 2017; Nunan,
1989; Prabhu, 1987; Skehan, 2003). When they make the videos and complete the
information-gap task, students use the target language to provide a close description of
items and watch videos repeatedly. With an authentic purpose and their peer audience in
mind, students sought various formats for their videos that would express what they wanted
to convey. Because AR made the task authentic and engaging, students were motivated to
finish the task. In the process, they improved their listening and speaking skills.

In addition, the AR technology used with TBLT not only offers convenience for
students to connect classroom learning with real life, but also extends their learning beyond
the classroom. AR used this way in completing a TBLT task in groups/pairs also enhances
students’ socialization while also being student-centered and communicative. Furthermore,
they are required to ask a native speaker to proofread their skits before making them into a
video. They also have to get confirmation from the other groups about whether the artifacts
they found are the right ones or not. Sometimes they have to interact with the personnel in
the store to make their scavenger hunt more effective. By collaborating with their partners
and interacting with people outside of the classroom such as interacting with the shopping
assistants in the bookstore and native speakers on campus, the students practiced their
team-work skills and social skills. This way of using AR greatly increases students’
opportunities to socialize with others both in the target language and in their native
language.

This AR assignment also encourages student collaboration and creativity. These
traits of the design satisfy the evaluative criteria set by Reinders and Pegrum (2017) for
evaluating mobile language learning resources, which also apply to the use of AR. These
criteria echo the calls for synergies between technology use and TBLT for the purpose of
enhancing the quality of TBLT and promoting students’ engagement in foreign language
learning (Gonzdez-Lloret & Ortega, 2014; Ziegler, 2016). In addition, being exposed to
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the new technology (AR) and given the opportunity to use it in their learning enhanced
their technological literacy. The way the AR was used in the project has also eased the
anxiety and pressure some students would face in the other situations without using the
AR, such as during in-class presentations. Even though the students spent relatively more
time on the AR project than they would on an in-class presentation, they not only improved
their language skills, but also enjoyed the whole learning process, were more motivated to
learn, practiced their social skills, and improved their technological literacy.

This study used exploratory and design-based research methodologies to
investigate whether an AR-enhanced task benefits learners’ speaking and listening skills,
discover students’ perceptions of this task, and determine what can be improved in the
design. The study shows one successful way of using the proven pedagogical method
TBLT in a real, educational context to enhance learners’ speaking and listening skills and
give students greater convenience, enjoyment, and engagement in learning. The design
described in this study along with the strengths and weaknesses of the design described in
the results could shed some light on and provide some guidance for practice in similar
contexts.

That said, this study also has limitations. For example, even though focus group
interviews and post-surveys are the best methods to find answers to the research questions
for this designed-based exploratory study, the students’ self-reported views on their
language skill improvements call for further confirmation which could be found in
experimental studies in the future using pre- and post-assessments of their speaking and
listening skills.

We have only begun to explore the learning affordances of AR and how to integrate
AR in pedagogical approaches in real teaching context. Future studies could explore how
AR can be used in other established pedagogical approaches such as project-based learning,
theme-based language instruction, and other communicative-language instruction
approaches. Researchers and practitioners could also collaborate with each other to find
out the best way to integrate AR in improving other aspects of language learning, such as
grammar learning, reading, and writing. It is also important to pay attention to the rapid
development of AR technology and to new learning affordances AR technology might
provide. New affordances could lead to more interesting studies.

Acknowledgement: | would like to thank those students who participated in this study. I thank Dr. Jacob
Larson, the director and David Tang, the student assistant at the Language Studies Resource Center for the
tech support. I am also grateful for the inspirations and supports from my colleagues, Jennifer Musgrove and
Dr. Nadia Jaramillo. This research did not receive any specific grant from funding agencies in the public,
commercial, or not-for-profit sectors.

References

Anderson, T., & Shattuck, J. (2012). Design-based research: A decade of progress in
education research? Educational Researcher, 41(1), 16-25.

© 2021 The Author. Compilation © 2021 Journal of Technology and Chinese Language Teaching 44



an ntegrating Augmented Reality into a Task-Based Thematic Language Teaching Unit
Zhang Integrating Aug d Reality i Task-Based Th ic Language Teaching Uni

Bacca, J., Baldiris, S., Fabregat, R., Graf, S., & Kinshuk. (2014). Augmented reality
trends in education: A systematic review of research and applications. Journal of
Educational Technology & Society, 17(4), 133-149.

Brown, A. L. (1992). Design experiments: Theoretical and methodological challenges in
creating complex interventions in classroom settings. The Journal of the Learning
Sciences, 2(2), 141-178.

Burden, K., & Kearney, M. (2016). Conceptualizing authentic mobile learning. In D.
Churchill, J. Lu, Th. K. F. Chiu, & B. Fox (Eds.), Mobile learning design (pp. 27—
42). Springer.

Carmigniani, J., & Furht, B. (2011). Augmented Reality: An Overview. In B. Furht (Ed.).
Handbook of augmented reality, (pp. 3-16), Springer Science Business Media.

Chapelle, C. (2001). Computer applications in second language acquisition: Foundations
in teaching, testing and research. Cambridge University Press.

Chacn, T. C. (2012). Task-based language teaching through film-oriented activities in a
teacher education program in Venezuela. In A. Shehadeh & C. Coombe (Eds.),
Task-based language teaching in foreign language contexts research and
implementation (pp. 241-266). John Benjamins.

Cheng, K.H., & Tsai, C.C. (2012). Affordances of augmented reality in science learning:
Suggestions for future research. Journal of Science Education and Technology,
22, 449-462.

Chen, M.P., Wang, L.C., Zou, D, Lin, S.Y., Xie, H., & Tsai, C.C. (2020). Effects of
captions and English proficiency on learning effectiveness, motivation and
attitude in augmented-reality-enhanced theme-based contextualized EFL learning.
Computer Assisted Language Learning.
https://doi.org/10.1080/09588221.2019.1704787

Dalim, S., Sunar, M., Dey, A., & Billinghurst, M. (2019). Using Augmented Reality with
speech input for non-native children's language learning. International Journal of
Human-Computer Studies, 134, 44-64.

Dan, A., & Reiner, M. (2018). Reduced mental load in learning a motor visual task with
virtual 3D method. Journal of Computer Assisted Learning, 34(1), 84-93.

Deshpande, A., & Kim, 1. (2018). The Effects of Augmented Reality on improving
spatial problem solving for object assembly. Advanced Engineering Informatics,
38, 760-75.

Ellis, R. (2013). Task-based language learning and teaching. Oxford University Press.

Ellis, R. (2017). Position paper: Moving task-based language teaching forward. Language
Teaching, 50(4), 507-526.

Godwin-Jones, R. (2016). Augmented reality and language learning: From annotated
vocabulary to place-based mobile games. Language Learning & Technology,
20(3), 9-19.

Gonzdez-Lloret, M. (2016). A practical guide to integrating technology into task-based
language teaching. Georgetown University Press.

Gonzd&ez-Lloret, M., & Ortega, L. (2014). Towards technology-mediated TBLT: An
introduction. John Benjamins Publishing Company.

Gurusubramani, S., Suresh Anand, M., Jegan Amarnath, J., Sathishkumar, D., & Sheela,
A. (2019). Augmented Reality in military applications. International Journal of
Engineering and Advanced Technology, 9(1), 51-54.

© 2021 The Author. Compilation © 2021 Journal of Technology and Chinese Language Teaching 45



an ntegrating Augmented Reality into a Task-Based Thematic Language Teaching Unit
Zhang Integrating Aug d Reality i Task-Based Th ic Language Teaching Uni

Ha, H.G., & Hong, J. (2016). Augmented Reality in medicine. Hanyang Medical
Review, 36(4), 242-247.

Ho, S., Hsieh, S., Sun, P., & Chen, C. (2017). To activate English learning: Listen and
speak in real life context with an AR featured U-learning system. Educational
Technology & Society, 20(2), 176-187.

Hsu, T. C. (2017). Learning English with augmented reality: Do learning styles matter?
Computers & Education, 106, 137-149.

Huang, T. C., Chen, C. C., & Chou, Y. W. (2016). Animating eco-education: To see, feel,
and discover in an augmented reality-based experiential learning environment.
Computers & Education, 96, 72—-82.

Ib&ez, M. B., Di Serio, A., Villaré, D., & Kloos, C. (2014). Experimenting with
electromagnetism using augmented reality: Impact on flow student experience
and educational effectiveness. Computers & Education, 71, 1-13.

Ibrahim, A., Huynh, B., Downey, J., Héllerer, T., Chun, D., & O’Donovan, J. (2018).
ARDbis Pictus: A study of vocabulary learning with augmented reality. |IEEE
transactions of visualization and computer graphics, 24(11), 2867-2874.
https://arxiv.org/pdf/1711.11243.pdf

Lai, C. (2017). Autonomous language learning with technology: Beyond the classroom.
Bloomsbury.

Littlewood, W. (2004). The task-based approach: Some questions and suggestions. ELT
Journal, 58(4), 319-327.

Liu, Y., Holden, D., & Zheng, D. (2016). Analyzing students’ language learning
experience in an augmented reality mobile game: An exploration of an emergent
learning environment. Procedia: Social and Behavioral Sciences, 228, 369-374.

Liu, P.H.E., & Tsai, M.K. (2013). Using augmented reality-based mobile learning
material in EFL English composition: An exploratory case study. British Journal
of Educational Technology, 44(1), E1-E4.

Long, M. (2015). Second language acquisition and task-based language teaching. Wiley-
Blackwell.

Mac ®s, C. (2004). Task-based instruction for teaching Spanish to professionals. In B. L.
Leaver & J. R. Willis (Eds.), Task-based instruction in foreign language
education (pp. 142-160). Georgetown University Press.

McDonough, K., & Chaikitmongkol, W. P. (2007). Teachers’ and learners’ reactions to a
task-based EFL course in Thailand. TESOL Quarterly, 41(1), 107-132.

Markouzis, D., & Ressakis, G. (2016). Rapid prototyping of interactive storytelling and
mobile augmented reality applications for learning and entertainment — The case
of “k-knights.” International Journal of Engineering Pedagogy, 6(2), 30-38.

Nakahama, Y., Tyler, A., & van Lier, L. (2001). Negotiation of meaning in
conversational and information gap activities: A comparative discourse analysis.
TESOL Quarterly, 35(3), 377-405.

Nunan, D. (1989). Designing tasks for the communicative classroom. Cambridge
University Press.

Park, M. (2012). Implementing computer-assisted task-based language teaching in the
Korean secondary EFL context. In A. Shehadeh & C. Coombe (Eds.), Task-based
language teaching in foreign language contexts research and implementation (pp.
215-241). John Benjamins.

© 2021 The Author. Compilation © 2021 Journal of Technology and Chinese Language Teaching 46



an ntegrating Augmented Reality into a Task-Based Thematic Language Teaching Unit
Zhang Integrating Aug d Reality i Task-Based Th ic Language Teaching Uni

Perry, B. (2015). Gamifying French language learning: A case study examining a quest-
based, augmented reality mobile learning-tool. Procedia - Social and Behavioral
Sciences, 174, 2308-2315.

Prabhu, N. S. (1987). Second language pedagogy. Oxford University Press.

Ramya, G., & Madhumathi, P. (2017). Adopting augmented reality for English language
teaching and learning, Language in India, 17(7), 352-360.

Redondo, B., C&ar-Guti@rez, R., Gonzdez-Calero, J.A., & Sachez Ruiz, R.

(2019). Integration of augmented reality in the teaching of English as a foreign
language in early childhood education. Early Childhood Education
Journal, 48, 147-155.

Reinders, H., & Pegrum, M. (2017). Supporting language learning on the move: an
evaluative framework for mobile language learning resources. In B. Tomlinson
(Ed.), SLA research and materials development for language learning (pp. 219-
31). Routledge.

Richardson, D. (2016). Exploring the potential of a location based augmented reality
game for language learning. International Journal of Game-Based Learning, 6(3),
34-49.

Robinson, P. (2001). Task complexity, task difficulty, and task production: Exploring
interactions in a componential framework. Applied Linguistics, 22(1), 27-57.

Safar, A. H., Al-Jafar, A. A., & Al-Yousefi, Z. H. (2017). The effectiveness of using
augmented reality apps in teaching the English alphabet to kindergarten children:
A case study in the State of Kuwait. Eurasia Journal of Mathematics, Science &
Technology Education, 13(2), 417-440.

Santos, M., Libke, A., Taketomi, T., Yamamoto, G., Rodrigo, M., Sandor, C., & Kato,
H. (2016). Augmented reality as multimedia: The case for situated vocabulary
learning. Research and Practice in Technology Enhanced Learning, 11(4).
https://link.springer.com/article/10.1186/s41039-016-0028-2

Solak, E., & Cakir, R. (2015). Exploring the effect of materials designed with augmented
reality on language learners’ vocabulary learning. The Journal of Educators
Online, 13(2), 50-72.

Skehan. P. (1998). A cognitive approach to language learning. Oxford University Press.

Skehan, P. (2003). Task-based instruction. Language Teaching, 36, 1-14.

Sydorenko, T., Hellermann, J., Thorne, S., & Howe, V. (2019). Mobile Augmented
Reality and language-related episodes. TESOL Quarterly, 53(3), 712-740.

Taskiran, A. (2018). Augmented reality games and motivation in language learning. In
Proceedings of EdMedia: World conference on educational media and technology
(pp. 892-898). Association for the Advancement of Computing in Education
(AACE).

Teng, C. H., Chen, J. Y., & Chen, Z. H. (2018). Impact of augmented reality on
programming language learning: Efficiency and perception. Journal of
Educational Computing Research, 56(2), 254-271.

Turkan, Y., Radkowski, R., Karabulut-llgu, A., Behzadan, A. H., & Chen, A. (2017).
Mobile Augmented Reality for teaching structural analysis. Advanced
Engineering Informatics, 34, 90-100.

© 2021 The Author. Compilation © 2021 Journal of Technology and Chinese Language Teaching a7


https://link.springer.com/article/10.1186/s41039-016-0028-2

an ntegrating Augmented Reality into a Task-Based Thematic Language Teaching Unit
Zhang Integrating Aug d Reality i Task-Based Th ic Language Teaching Uni

Vaquero-Melchor, D. & Bernardos, A.M. (2019). Enhancing interaction with augmented
reality through mid-air haptic feedback: Architecture design and user
feedback, Applied Science 9(23), 5123. https://doi.org/10.3390/app9235123

Von ltzstein, G. S., Billinghurst, M., Smith, R. T., & Thomas, B. H. (2017). Augmented
reality entertainment: Taking gaming out of the box. Encyclopedia of computer
graphics and games (pp.1-9). Springer.

Wang, F., & Hannafin, M. (2005). Designed-based research and technology enhanced
learning environments. Educational Technology Research and Development,
53(4), 5-25.

Warschauer, M. (1997). Computer-mediated collaborative learning: Theory and practice.
The Modern Language Journal 81(4), 470-481.

Wei, X., Weng, D., Liu, Y., & Wang, Y. (2015). Teaching based on Augmented Reality
for a technical creative design course. Computers & Education, 81, 221-34.

Wojciechowski, R., & Cellary, W. (2013). Evaluation of learners’ attitude toward
learning in ARIES augmented reality environments. Computers & Education, 68,
570-85.

Wu, M.H. (2019). The applications and effects of learning English through augmented
reality: A case study of Pokémon Go. Computer Assisted Language Learning,
34(5-6), 778-812. https://doi.org/10.1080/09588221.2019.1642211

Yaoyuneyong, G., Foster, J., Johnson, E., & Johnson, D. (2016). Augmented Reality
marketing: Consumer preferences and attitudes toward hypermedia print ads.
Journal of Interactive Advertising, 16(1), 16-30.
https://doi.org/10.1080/15252019.2015.1125316

Yeh, H.C., & Tseng, S.S. (2020). Enhancing multimodal literacy using augmented
reality. Language Learning & Technology, 24(1), 27-37.

Ziegler, N. (2016). Taking technology to task: Technology-mediated TBLT,
performance, and production. Annual Review of Applied Linguistics 36, 136-63.
https://doi.org/10.1017/S0267190516000039

Zhang, S. (2018). Augmented Reality in foreign language education: A review of
empirical studies. Journal of Technology and Chinese Language Teaching, 9(2),
116-133.

Zhang, S. (2019a). The effectiveness of a Web 2.0-enhanced TBLT approach
implemented at the syllabus. Chinese as a Second Language Research, 8(2), 197-
225.

Zhang, S. (2019b). Learners’ perceptions of a Wiki-enhanced task-based language
teaching approach designed and implemented at the syllabus level. Chinese as a
Second Language Research, 54(3), 221-256.

© 2021 The Author. Compilation © 2021 Journal of Technology and Chinese Language Teaching 48



Journal of Technology and Chinese Language Teaching Volume 12 Number 2, December 2021
http://www.tclt.us/journal/2021v12n2/quhagley.pdf pp. 49-65

Evaluating the Impact of Virtual Exchange
on a Chinese Language Class in Japan

(Moodle BHIE S X MIE S
T HAR RS CH =P RIBR )

Qu, Ming Hagley, Eric
(HiBA) Hosei University
Muroran Institute of Technology (HAEBUR )
(HARZE 2T K2) iveprojectorg@gmail.com

gquming0209@gmail.com

Abstract: The present study examines the effectiveness of a Dual-
Language Virtual Exchange (DLVE) on the development of students’
intercultural sensitivity and Chinese language learning. The results revealed
Moodle-enabled DLVE enhanced both the students’ Chinese language
learning motivation and their intercultural sensitivity, and students
expressed a preference for the Moodle-enabled DLVE. This study is about
the utilization of blended, traditional, and Moodle-enabled methodologies
in teaching Chinese language in a Japanese university.
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1. Introduction

With increasing mobility of people on a global scale and the globalization of the
world economy, the need to understand different cultures and worldviews is more
important than ever. This has had a significant impact on education with the importance of
intercultural understanding being emphasized in the Standards for Foreign Language
Learning (MEXT Japan, 2012). In the field of foreign language teaching in Japan, how to
foster students’ intercultural skills is now a major focal point. To develop intercultural skills,
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most tertiary education institutions have been relying on study abroad programs, but it is
not easy to provide all students opportunities to go abroad. Fortunately, the advancement
of technology tools and the internet have brought about new opportunities for foreign
language learning and teaching. In the Chinese language course introduced in this study,
an online Dual-Language Virtual Exchange (DLVE) program was embedded into the
course to help students learn both Chinese language and culture through online
communication with students in China. This DLVE program used Moodle discussion
forums as the platform for that purpose. The present study aims to evaluate the impact of
DLVE, particularly focusing on how this virtual exchange activity affects the development
of students’ intercultural sensitivity and its effects on Chinese language learning. This
Chinese program is not a complete “distance-learning class,” but more of a blended
learning setup. We hope the experience of this class can contribute to future distance-
learning classes and other learning environments.

2. Program description
2.1 The current Chinese program

The university where this study was carried out is located in the northern part of
Japan. It is a regional university where students major in engineering. Over 600 first-year
students are admitted to the university every year, most of whom are male. A second foreign
language is a “compulsory elective” for the first-year students; they can choose from
Chinese and German. There are around 300 students who choose the Chinese language as
their second foreign language (their first foreign language is English). There are seven
classes per academic year, with 40—50 students per class. Based on the desired outcomes
of the university, the educational goal of the foreign language program is that through
foreign language learning students will develop intercultural competence and a capacity
for communication in foreign languages. In addition, the overall educational goal of the
university is to develop students’ independent/autonomous learning. Therefore, the
Chinese language program aims to enhance students’ language prolificacy and intercultural
competence through student-centered independent/autonomous learning. In order to
achieve the above objectives, as well as to promote teaching and instruction methods that
minimize the adverse effects of growing class sizes and having limited resources, Moodle
was used as a platform to make it easier to carry out flipped classes and mutual learning.
In a flipped class, students learn new materials online outside the classroom (Moodle helps
present the teaching materials prior to the class very easily); class time is then devoted to
practice, reinforcement, and application. Online DLVE was embedded into the class as an
assignment that students should complete for credit. This DLVE activity was expected to
help students learn both Chinese language and culture.

2.2 Objectives of the Chinese language program
The Chinese language component of students' study is carried out over two

semesters, with fifteen 90-minute weekly classes per semester. For first-year students, the
Chinese language program is taught at the A1 level of the Common European Framework
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of Reference for Language (CEFR, Council of Europe 2001). In the personal domain,
students are expected to be able to talk about familiar topics using basic and simple
expressions. For example, they should be able to introduce themselves, to talk about their
hobbies and interests, university life, extracurricular activities, and so on. In the public
domain, students are expected to be able to interact in a simple way, ask and answer simple
questions about themselves, initiate and respond to simple statements in areas of immediate
need, and deal with basic, routine situations in post offices, banks, train stations, and
restaurants. For second-year students, the Chinese language program is an elective class.
Students who want to continue learning Chinese language select the second-year Chinese
class; their Chinese language level is around A1~A2. The present study was conducted
with these second-year students.

2.3 Moodle and the Moodle-enabled International Virtual Exchange Project
(IVEProject)

Moodle is a free and open source online learning management system (LMS). It is
also the most used LMS in the world. Compared to other online providers that offer a single
blog, wiki or open public forums and chats, Moodle combines multiple tools and activities
for teaching and learning in one space (Warth-Sontheimer, 2008). It is widely used for
blended learning, distance education, flipped classrooms, and other e-learning projects.!
Students can access course details, class notes, a calendar, and other learning materials
anytime and from anywhere. They can submit their classwork and assignments without
actually going in person to the university. At our university, Moodle is used to make it
easier to carry out flipped classrooms and mutual learning. The main functions of Moodle
used for our Chinese language course are:

* Assignment submissions

* Discussion forums between Japanese students and Chinese students
* Video/audio files or links for the students to interact with

*  Online quizzes

+ Instant messaging for team member communication

* Announcement system which can be updated by the teacher

The Moodle Association of Japan was established by language teachers in 2008.
The co-author of this article, Eric Hagley, was one of its founding members. For English
language teaching, Moodle has become quite popular in Japan since 2008; however, over
the 13 years since then, there have not been any research papers written on Moodle’s use
in the field of language teaching other than English.

We chose Moodle as the platform for the DLVE as it was already being used in the
International Virtual Exchange Project (IVE Project). Eric Hagley is the lead of this
project. According to the IVE project homepage, the exchange has students interacting
asynchronously, with online communication taking place using the Moodle forums. The
project is financially assisted by a Japanese government Kaken grant and also with the
support of Hosei University. To date, 23 countries/regions have participated in different

! c.f. https://moodle.com/solutions/higher-education/
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forms of VE, with participants from some 35 institutions throughout Japan. Participants
post and reply using student-created text, audio, and video posts. They can also add links
and other multimedia to their posts. DLVE is a type of VE where students from two
different language backgrounds use their mother-tongue to assist the learner of that
language in a mutually beneficial manner. Previously this has been called e-tandem. DLVE
IS one aspect of the International Virtual Exchange Project (IVE Project).

2.4 Moodle-enabled Virtual Exchange

Virtual exchange (VE) is a broad term for describing educational methods which
engage students in online intercultural and/or collaboration projects. These programs are
under the guidance of teachers or trained facilitators (O’Dowd & Lewis, 2016). In this
research, an online DLVE program was embedded into our Chinese language course, and
was expected to help students to learn both Chinese language and culture through
communication with students in China. A variety of tools have been used to conduct
VE. In recent years, VE projects conducted in the field of teaching EFL in Japan are
increasing gradually. But most of them use platforms other than Moodle, and their scale is
relatively small. There are a number of reasons for this: less access to suitable platforms,
inter-operability issues between institutions, fewer interactions between faculty within and
across different institutions, costs, lack of teacher training, and difficulty in assessing such
interactions (Hagley & Harashima, 2017).

In this study, Moodle was chosen as the platform for three reasons. First, the VE
activity presented in this article is asynchronous. Unlike synchronous activity, students
were communicating with each other through writing in a discussion forum. Moodle-
enabled VE gives students ample time to reflect with their partners, especially for students
who have lower language proficiency. Kramsch (2014) makes the argument that although
learners tend to improve their speaking skills through synchronous activities, the surface
level of language used in these exchanges tends to preclude in-depth discussion. Therefore,
for students who have lower language proficiency such as those in this research,
asynchronous type activities are a good match. Ample time for preparing can avoid
frustration in communication. It also helps students to engage in more in-depth discussions.
Students who are not confident to carry out face-to-face or synchronous type
communication could be happier using Moodle to do asynchronous VE activities. Second,
students can receive support and advice from the teacher because this DLVE activity was
a part of the Moodle-enabled blended learning class. Pedagogical interventions from
teachers are needed to make our VE program more effective. Third, compared to other
tools, a fairly large number of students can be enrolled in Moodle platforms, and a large
scale VE can be conducted. Unlike other English-speaking countries, the number of
students enrolled in Chinese language classes is very high in Japan, and there are many
large Chinese classes with more than 40 or 50 students. Appropriate tools are needed for
these large classes.

The Chinese students who took part in this DLVE activity were from a sister-school
with the university where this research was carried out. The majority of those students were
computer science majors who also take Japanese language classes. Around 200 second-
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and third-year Chinese students and 150 Japanese freshmen students took part in this DLVE
activity.

As mentioned in the previous section, textbook and audio files were uploaded to
the Moodle course page where students were asked to learn the content of the textbook and
prepare for the in-person class. In order to enhance the students’ intercultural understanding,
they were asked to do a presentation on the cultural topics (words) that appeared in the
sentences of the text. They could choose any topics (words) they liked. For example, in one
of the lessons, the dialog sentences were outlined in the following way:

fIREKAEWEJL? (Where do you live?)

FKSKAE LW,  (1live in Shanghai)

UG B AHARNS ? (Do you have any brothers/sisters?)
FiZH. (Idon’t)

FRMAEL, (1am an only child)

In this case, the students could choose “_I:i# (Shanghai)” or “JH4:%¢ (the only

child)” as the keyword on which to do a presentation. If a student said they couldn’t find a
cultural topic, the teacher recommended some to them. When they prepared their
presentation, they were asked to prepare it in groups of three. They also were asked to
discuss this topic with their VE partners (the Chinese students), and report the results of
what their Chinese partners said during their discussion.

When students conducted the DLVE with Chinese students, they were encouraged
to use whatever Chinese they had learned rather than Japanese. The design of the DLVE
followed a task sequence involving three phases: Information exchange; comparing
cultural practices; and working on a collaborative product. At first the students were asked
to do self-introductions with each other, then Japanese students were asked to discuss
cultural matters related to their presentation with their Chinese peers. The students were
not divided into groups; they were asked to attend the discussion of any topic they were
interested in. Therefore, they had no fixed Chinese partner but just formed groups based
on their favorite topics.

Teachers monitored the forums, intervened, or gave feedback to students when
necessary. At the end of the exchange, students received academic credit for their work by
making presentations about their collaboration with their Chinese partners.

The DLVE lasted 15 weeks, with about 450 topics created by both the Japanese and
Chinese students. The topics included history, cuisine, architecture, traditional events,
holidays, physical activities, education, travel, hometown, movies, songs, and animation.
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3. Literature review and research questions
3.1 Intercultural competence

Monash University’s Intercultural Lab (2020) states that “intercultural competence
is the ability to function effectively across cultures, to think and act appropriately, and to
communicate and work with people from different cultural backgrounds —at home or
abroad.” Such knowledge and ability are important to have nowadays as most people
experience cultural exchange in their employment due to globalization and
internationalization. According to the Nihon Keizai Shimbun (11th July, 2018), one in 10
young people in their 20s in Tokyo is a foreigner. In Japan, improving intercultural
competence is also an urgent need in the field of education. Intercultural competence is not
a naturally occurring phenomenon, and we must be intentional about addressing this at our
institutions through curricular and co-curricular efforts (Byram, 1997). A great deal of
research has taken place to study the learning of intercultural competence and its
components. The origins of the concept can be traced to the 1970s (Hymes, 1972; Ruben,
1976; Hammer, Gudykunst, & Wiseman, 1978). Over the past 40 years, a large number of
intercultural competence definitions and models have been developed. These authors
include Kim (1991), Bennett (1993), Byram (1997), Chen and Starosta (1996; 1998; 1999;
2000) and Wiseman (2002).

According to Chen and Starosta (2000), the relationship between intercultural
competence and intercultural sensitivity is as follows: intercultural competence is an
umbrella concept which comprises the cognitive, affective, and behavioral ability of
interactants in the process of intercultural communication. The cognitive aspect of
intercultural competence is represented by the concept of intercultural awareness that refers
to the understanding of cultural conventions. The understanding of cultural conventions
will affect how we think and behave (Chen & Starosta, 1998). The affective aspect of
intercultural competence is presented by the concept of intercultural sensitivity that refers
to the subjects’ active desire to motivate themselves to understand and accept culture
differences (Chen & Starosta, 1998). And the behavioral aspect of intercultural competence
is represented by the concept of intercultural adroitness that refers to the ability to get the
job done and accomplish communication goals in real intercultural interactions (Chen &
Starosta, 1996). This study used a questionnaire survey to study the development of the
students’ intercultural sensitivity—the affective aspect of intercultural competence.
According to Chen and Starosta (2000), “individuals, who develop their intercultural
sensitivity toward other cultures, can gain necessary knowledge, attitudes, and skills to
communicate successfully in intercultural encounters. Therefore, cultural sensitivity is
associated with greater potential for the development of intercultural competence.” In other
words, a person who is culturally sensitive has the capacity to recognize, acknowledge, and
respect cultural differences. Hence, such an individual is considered culturally competent
(Chen & Starosta, 1996). The importance of fostering students’ intercultural sensitivity has
been long emphasized in the field of foreign language education—the ability to overcome
ethnocentric worldviews and to deal with cultural differences (Bennett, 1993). Another
reason for choosing this intercultural sensitivity questionnaire survey was that it can easily
be taken by a large number of students.

© 2021 The Author2. Compilation © 2021 Journal of Technology and Chinese Language Teaching 54



Qu, Hagley Evaluating the Impact of Virtual Exchange on a Chinese Language Class in Japan

3.2 The effectiveness of VE

There is a growing body of research outlining the benefits of VE activities. With
regard to the practice of VE (using tools other than Moodle), its effectiveness has been
reported extensively in the field of foreign language teaching. For example, VE can
promote foreign language pragmatic competence and grammatical competence, foster
lexical capacity, and enhance oral communication skills (Abrams, 2003; Belz & Kinginger,
2003; Belz & Vyatkina, 2005; Cunningham, 2016; Kakegawa, 2009; Kim & Brown, 2014;
Sykes, 2005). In the field of Chinese language education, a number of DLVE studies, most
of which have made use of synchronous tools, have reported on the benefits of English and
Chinese being used for VE (Chen, 2017; Zhang, 2016) to foster language development.
Wang, Zou, and Xing (2011) used Wikis to improve the language skills of students in their
DLVE and reported similar benefits. VE was also reported to contribute to the development
of intercultural competence (Belz, 2003; Chun, 2011; Helm, 2009; O’Dowd & Ritter, 2006;
Schenker, 2012). However, the vast majority of VE were among classrooms based in North
America and Europe. VE has not yet been widely practiced in the field of Chinese language
education (Luo & Ynag, 2018). Similarly, there have been a few studies reporting
improvements in intercultural understanding due to DLVE between students in Western
countries and China (Jin & Erben, 2007; Jiang, Wang, & Tschudi, 2014).

From the above review, we can see that existing literature has been largely
dominated by America- and Europe-focused studies. None of these have looked at
interactions between non-English learning environments nor non-Western contexts. There
are few studies conducted in solely Asian contexts, let alone Moodle-enabled Chinese
language teaching and VE between Chinese students and Japanese students. Ryder and
Yamagata-Lynch (2014) reported that tensions arose among Chinese American partners,
because of beliefs about learning language, preconceptions of the target culture, and lack
of intercultural competence. Furthermore, unlike other tools used in the previous studies,
the Moodle platform has special characteristics which have been presented in section 2.2.
Therefore, there is a need to study VE that takes place in different contexts, which use a
different tool. The lack of previous studies on evaluating a Moodle-enabled VE program
for Chinese language classes is the motivation for the authors to conduct this research.

3.3 Research questions

This research builds on the understanding that blended learning has become an
integral part of language learning (Gruba & Hinkelman, 2012). The basic framework for
this study is educational program evaluation. According to Patton (1997), program
evaluation is the systematic collection of information about the activities, characteristics,
and outcomes of programs to make judgments about the program, improve program
effectiveness, and/or inform decisions about future programming. The effectiveness of an
educational program can be estimated by to what extent this program achieved its intended
educational goals. There are various aspects of the DLVE that should be evaluated. But
due to space limitations, this study will only focus on two aspects: to what extent did this
DLVE achieve its intended educational goal and the level of satisfaction among
participants. Since the educational goal of the Chinese class is to enhance the students’
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Chinese language proficiency and intercultural competence in this study, we only focus on
the intercultural sensitivity aspect, which is perceived as a foundational element with
greater potential for the development of intercultural competence. Thus, there are three

research questions in this article:

(1) Does the DLVE affect students’ Chinese language learning? If so, how?
(2) Does the DLVE affect students’ intercultural sensitivity? If so, how?
(3) How do students feel about the Moodle-enabled DLVE?

4. Research Methods

A mixed methods approach was used, including both quantitative and qualitative
data. In the present study, quantitative data was used to measure the students’ Chinese
language test scores and intercultural sensitivity. Qualitative data was used to answer
questions related to whether the Moodle-enabled DLVE had any impact.

4.1 Participants

The participants in this study were Japanese students who learn Chinese as a second
foreign language in their second year at a Japanese university. A total of 38 students
participated in this study, among whom 32 students were male and 6 students were female.
All the students were majoring in engineering. The students’ language proficiency in
Chinese was roughly around A1~A2.

4.2 Instruments
4.2.1 Term end test

As the students participating in the DLVE had limited Chinese language skills and
relied on Japanese for much of their DLVE communication, instead of analyzing the impact
of the VE on their detailed Chinese vocabulary and grammar, we only analyzed the average
score of their term end test.

This study was based on the data for the class of 2019. In 2018, a traditional face-
to-face class (without using VE activity) was conducted. 37 students attended the 2018
class. We used the same teaching approach and had the same educational goals in both
these two years. Both groups started in first year with zero Chinese proficiency and
received the exact same amount of instruction: the same teacher and same textbook (from
lesson 1 to lesson 16) in the first year. Therefore, the two groups had basically the same
proficiency at the beginning. The same paper-based final test was given to both in 2018
and 2019. There was no way the students in 2019 could have attained copies of the 2018
exam. In order to reveal the impact on students’ test performance, it would have been better
to create a control group and do a comparative study between the control group and the
experimental group. However, in our university, there is basically only one second-year
class every year, so we could not create a control group. We chose to control the above
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experimental conditions as much as possible and compare students’ performance on tests
between the 2018 and the 2019 class. An unpaired t-test was conducted to examine whether
there was any difference in the test scores between these two classes.

4.2.2 Intercultural sensitivity questionnaire survey

The quantitative tool to measure intercultural sensitivity selected for this study was
developed and validated by Chen and Starosta (2000). The 24-item questionnaire was used
to measure aspects of intercultural sensitivity. This tool looks at one overarching construct
of intercultural sensitivity and the five constructs that measure it. In the present study, the
questionnaire was adapted by the authors in order to consider the effectiveness of DLVE
interactions instead of face-to-face interactions. For example, we changed the original
statement “I find it very hard to talk in front of people from different cultures” to “I find it
very hard to communicate with people from different cultures.” For every construct, there
are a number of items used to test it. One example item from each of the constructs is
shown as follows: (1) Interaction Engagement (seven items, “I am open-minded to people
from different cultures™); (2) Respect for Cultural Differences (six items, “ I don’t like to
be with people from different cultures (reverse coded)”) ; (3) Interaction Confidence ( five
items, “I find it very hard to communicate with people from different cultures”); (4)
Interaction Enjoyment ( three items, “I often get discouraged when I am with people from
different cultures™), and; (5) Interaction Attentiveness (three items, “I try to obtain as much
information as | can when interacting with people from different cultures”). The scale
ranged between 1 (totally disagree) and 5 (totally agree). The choices for responding to
each statement is a 5-point Likert scale: totally disagree, disagree, not sure, agree, and
totally agree. In order to test the construct validity of intercultural competencies, reliability
was measured for the results of the pre-program survey using Cronbach’s alpha.
Cronbach's alpha was 0.71, which is in the acceptable range. The questionnaire survey was
conducted both before and after the program. A paired t-test was used to analyze if there
were significant changes in the development of intercultural sensibility between the pre-
and post-program.

4.2.3 Students’ satisfaction survey

At the end of the term, a post-program survey was used to elicit students satisfaction
with and views on the overall Moodle-enabled DLVE program. In order to achieve a more
comprehensive and perhaps nuanced understanding of the impact of DLVE, we collected
qualitative research data from the students. Three open-ended questions asked for students’
perceptions of their Chinese language proficiency and intercultural sensitivity
development: (1) Do you think the Moodle-enabled DLVE influenced your Chinese
language learning? If so, how? (2) Do you think the Moodle-enabled DLVE influenced the
development of your intercultural sensitivity? If so, what facilitated this change? (3) Other.
Students were asked to describe their experiences with the Moodle-enabled DLVE and
explain the most valuable, interesting, and difficult experience in their learning process.

These qualitative data allowed us to get a comprehensive data capture and to answer
questions which may not be susceptible to investigation through simple pre- and post-test
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methods. Qualitative content analysis was used to analyze the qualitative data.

5. Results
5.1 Influence on Chinese language learning

Two surveys were conducted to verify how the Moodle-enabled DLVE influenced
students’ Chinese language learning. One was a comparison of term-end test scores
between the 2018 and 2019 cohorts. The other was an open-ended questionnaire survey
(the first question of the students’ satisfaction survey), which was conducted only at the
end of the term. The students were asked to write how the Moodle-enabled DLVE
influenced their Chinese language learning. The results of the comparison of the test scores
is reported below, and the results of the open-ended questionnaire survey is reported in
section 5.3. Table 1 shows the mean and standard deviation for the term-end test scores for
2018 and 2019 cohorts. The mean score for 2019 was higher than 2018. Results of the
unpaired t-test indicated that the term end test scores of 2019 were significantly higher than
the scores of the 2018 cohort (t (73) =4.19, p<.01, r=.44).

Table 1 Comparison of term end test scores for the 2018 and 2019 cohorts

2018 (N=37) 2019 (N=38) t p
Mean SD Mean SD
Term-end test score 7416 10.15 83.47 9.7 4,19* .00

Note: *p<.01

Needless to say, there are a lot of factors which could have affected students’ test
scores from these two-academic years, so it may be hard to say that the Moodle-enabled
DLVE was the only factor that influenced the scores of the term-end tests. However, given
the fact that, at the very least, course content, educational goals, and test content were the
same, and all the students started to learn Chinese with zero Chinese proficiency and
received the exact same instructional treatment (the same teacher and the same textbook in
the first year), it can be argued that DLVE had a positive impact on students’ Chinese
language learning. A detailed discussion about how it was affected will be given in Section
6 in conjunction with the qualitative study.

5.2 Changes in students’ intercultural sensitivity

In order to clarify changes in the students’ intercultural sensitivity before and after
the program, two questionnaire surveys were conducted: One was an intercultural
sensitivity questionnaire survey, which was conducted before and after the program; the
other was an open-ended question (the second open-ended question of the student
satisfaction survey), which was only conducted after the program. As indicated in Table 2
below, the results of the paired t-tests revealed that the mean values (n=38) of both the total
intercultural sensitivity score and the five sub categories’ scores in the post-survey were
higher than those in the pre-survey. The values of standard deviation in the pre-survey were
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consistent, however, for the values in the post-survey; the “interaction engagement” and
“interaction attentiveness” items showed greater standard deviation values. This means the
students' perceptions on the development of these two categories was not consistent and
opinions spread over a wider range. Nevertheless, there was still a significant increase in
the five sub categories of intercultural sensitivity (t (190) =8.02, P<.01, r=0.5).

Table 2 Pre- and post- intercultural sensitivity scores

Mean SD Mean SD t
(Pre-) (Post)

Interaction 2.32 0.51 2.81 0.75 6.86*
Engagement
Respect for 2.57 0.5 3 0.62 6.27*
Differences
Interaction 2.58 0.5 2.99 0.64 6.50*
Confidence
Interaction 2.47 0.5 3.08 0.68 6.49*
Enjoyment
Interaction 2.68 0.47 3.19 0.67 7.34*
Attentiveness
Total 2.52 0.5 2.99 0.64 8.02*

Note: N=38, *P <.01
5.3 Results from the student satisfaction survey

When the students were asked how the Moodle-enabled DLVE influenced their
Chinese language learning and the development of intercultural sensitivity, they gave
specific comments. Responses to the open-ended questions were categorized using content
analysis. Overall, the comments were mostly positive, with a few neutral opinions. There
were almost no negative opinions. Therefore, the comments were roughly divided into four
groups: (1) comments showing a positive influence on Chinese language learning; (2)
neutral comments on the influence on Chinese language learning; (3) comments showing
a positive influence on intercultural sensitivity, and; (4) other. The results were reported
with examples of comments from the students. A summary of the comments of the open-
ended questions is shown in Table 3.

Table 3 Summary of the open-ended questions

Number of Percentage
students(N=38) g
Positive comments on the effects on Chinese learning 12 42%
Neutral comments on the influence on Chinese learning 22 57%
Positive comments on the effects of understanding other 37 97%
(Chinese) cultures.
Other 2 5%
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For the results of the open-ended question “how did the Moodle-enabled DLVE
influence your Chinese language learning,” 42% of the students wrote positive comments;
57% of students wrote neutral comments. Most of the positive comments were that students
like the Moodle-enabled DLVE, and they thought Moodle was convenient for language
learning. In terms of the impact of DLVE on Chinese language learning, apart from the
answers we expected, the students did not say that the DLVE activity improved their
Chinese language proficiency directly. On the contrary, they said “because I used Japanese
almost exclusively during the discussion, it may not have a direct impact on my Chinese
language proficiency.” For the language used in the DLVE, a lot of students mentioned
their difficulties with Chinese language usage. Some students even became very
pessimistic, saying “The Chinese students’ Japanese is really very good, I must say I cannot
write the same level of Chinese messages as they wrote in Japanese”; “I have studied
Chinese for more than one year, so | felt very sad that | couldn't say(write) Chinese. At
first, I tried my best to use Chinese with my Chinese partner, but the discussion became
complicated little by little, and in the end, we had to use Japanese to communicate with
each other, so I had no choice but to use Japanese again.” However, along with the above
pessimistic statements, there were also statements that showed a positive influence on
Chinese language learning. Some students said: “the online virtual exchange activity made
me feel that [ wanted to learn more Chinese”; “I really hope I can discuss these topics with
the Chinese students in Chinese someday”; “Seeing the Chinese students working so hard
to learn Japanese made me want to do the same.” It seems that the experience of language
exchange enhanced the students’ motivation to do more and do better in Chinese language
learning. Some students even said: “We have been exchanging messages by writing so far,
but it would be nice if we could meet the Chinese students and exchange opinions face-to-
face in the future.”

Regarding how the Moodle-enabled Chinese language teaching influenced the
development of intercultural sensitivity, in contrast with the influences on Chinese
language learning, the students were clear in expressing their positive opinions. Overall,
students reacted very favorably to the DLVE activity using Moodle. Thirty seven (or 97%)
students wrote positive comments on its effectiveness for the development of their
intercultural sensitivity. Most students agreed that using online DLVE was an effective
way to develop their intercultural competence.

“I used the virtual exchange activity for preparing my presentation, I think
it was good for me because | rarely had a chance to talk with non-Japanese
people so far. In addition, | was able to understand various things about
Chinese culture by asking questions, and | was able to get real information
that is not written in books or the Internet.”

“I thought it was important to understand and accept the common sense of
China, the common sense that we take for granted in Japan now may be
completely insane in a foreign country. In this way, if you pay attention to
the differences between other cultures and your own, you will be able to
understand different cultures in a positive way.”
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“Before coming into communicate (Sic) with the Chinese students, | had
heard that the Chinese are anti-Japanese. | was scared. In fact, when | came
into communicate (sic) with them, | found them to be nice people.”

Some students commented that: “The language exchange with Chinese people was
great, but | was also surprised to see there were so many different opinions expressed
during the discussion with my Japanese classmates, and | was able to confirm that so many
different cultures existed even among the same Japanese students.” One of these students
even argued that: “I found that Japanese culture is not the same for everyone. I started to
think about what Japanese culture is, | can understand my own culture better now.”

Two students wrote comments on “other.” These two students perceived that
Moodle-enabled DLVE had improved their digital competence. One student said she was
not good at operating computers at first, and she felt it was very troublesome at the very
beginning. However, she started to use Google Docs when she prepared a presentation with
her Japanese team members. They learned to jointly create texts in their teams. She also
learned how to upload files to the Moodle discussion forum and commented: “I have never
used these things before | attended this Moodle-enabled DLVE.”

6. Discussion

The aim of this research is to determine the effectiveness of learning Chinese
language and culture through Moodle-enabled VE. A mixed methods approach was
adopted, using quantitative data to measure the impact on students' Chinese language
learning and intercultural sensitivity, and qualitative data to answer questions related to
why Moodle-enabled DLVE had such impacts. The results revealed that DLVE projects
improved students’ attitudes toward understanding, appreciating Chinese culture and
language, and increased their desire to continue learning Chinese. Furthermore, students
became more aware of their own culture and had opportunities to see it from an external
perspective.

Our quantitative data show that the average test score of students in the class with
Moodle DLVE was significantly higher than those in the class without Moodle DLVE. If
we only considered this result, it would seem that the achievements of the class without
Moodle DLVE were surpassed by students in the class with Moodle-enabled DLVE.
However, from the qualitative data we found that students gave comments to the effect that
the DLVE activity enhanced their motivation to learn more and improve their Chinese,
which could be a potential factor that led to better test scores. The current research is a pilot
study and did not examine the cause and effect relationship between test scores and factors
that contribute to test score improvements. In this current study, we could not create a
control group to do a comparison with the experiment group because we only had one
second-year class in our university. As computer mediated VE language learning will
continue to play an important role in Chinese language teaching and learning, there is a
need for further investigation on its effectiveness. In future studies, a control group plus
performance tests (speaking/writing test) should be carried out. Both the test scores and the
characteristics of the speech/writing should be analyzed.
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Regarding the development of intercultural sensitivity, from the results of the
quantitative analysis, we can see that both the total intercultural sensitivity score and the
five sub-categories’ scores in the post-survey were significantly higher than those of the
pre-survey. This result revealed that over the 15 weeks of the Moodle-enabled DLVE, the
students enhanced their intercultural sensitivity significantly. This result confirms most of
the previous DLVE studies in which English and other languages were used. The university
is located in the countryside and for many of the students, this DLVE offered a first-time
opportunity for the students to communicate with target language speakers. Therefore, the
achievements of DLVE may have been more pronounced. For the results of qualitative
analysis, most students said they were satisfied with the DLVE with the Chinese students.
This experience expanded their cultural perspective and enhanced their intercultural
sensitivity to other cultures.

During the process of the DLVE activities, students discovered information about
both China and their own country-Japan. Hagley (2020) states that through a VE both
groups of students showed gains in the knowledge of their own culture. Understanding
one’s own culture is a first important step for students to become open to and understand
other cultures. Unlike the previous study (Ryder & Yamagata-Lynch, 2014), there were no
reports of strained relationships with Chinese students, which may be due to the fact that
they are both Asian and the cultures are more similar to each other, or because of the ease
of use of the platform being used.

Last but not least, students perceived that Moodle-enabled DLVE had improved
their digital competencies since Moodle provides a safe environment to experience
challenges with regard to technology use.

7. Conclusion

While feedback from students alone may not be the best way to conclude if a
program or teaching method is successful, knowing the students' perceptions can help
instructors to consider how to improve their program. The reported positive perceptions
with the improvement in Chinese learning motivation and development of intercultural
sensitivity shown here suggest that the use of DLVE in Chinese language learning is
beneficial. Chinese is increasingly being taught in countries where English is not the
medium of instruction. Therefore, studies such as this one, where Chinese and Japanese
are used, are an important addition to studies in which English and Chinese were the
languages used in research. This study also adds to the body of research being developed
on the use of LMS in language education.

As cultural knowledge should be experienced to be truly appreciated (Byram,
1997), DLVE, as discussed in this paper, can assist teachers in ensuring students experience
real interactions with students from other cultures. This research shows that foreign
language learners are eager to have chances to experience another culture in a real
communicative context. Therefore, teachers need to bring real examples of the target
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culture and language into the classrooms. Moodle-enabled DLVE activities can provide
such opportunities to them.

It is hoped that the results of this study will be useful to institutions trying to
integrate technology into their educational programs. Technology-assisted teaching
methods can help not only minimize the adverse effects of growing class sizes and limited
resources, but also deal with any unexpected situations — as was the case with the Covid-
19 pandemic that broke out in 2020.

It is also hoped that this article can help Chinese language educators to add
knowledge about how to build students’ intercultural sensitivity by incorporating online
VE activities. Unlike study abroad programs, Moodle-enabled VE is low cost and easy to
conduct. Although it may not provide the same experience as in-person study abroad
programs, it is more accessible for those students who don’t have the chance to physically
go abroad. For those who are interested in participating in such a project, the IVE Project
platform may be appropriate.
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Abstract: In recent years, virtual reality (VR) technology has been applied
in many fields. In Chinese language teaching, learners can learn
contextualized language and then generate better learning results when
learning in real contexts. In this respect, virtual reality technology is of great
value because it can help learners to go beyond the boundary of classroom
limitations and experience different scenes and cultural contexts virtually.
This paper first reviews relevant theories underpinning VR-assisted
learning, and outlines a theoretical framework for VR-assisted language
learning. It then shares a qualitative study about using VR in Chinese
language learning. Preliminary results suggest that learners are highly
motivated to use VR to learn Chinese. Finally, suggestions for teaching
practice are provided.
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Keywords: Multimodal learning, embodied learning, virtual reality, TCSL,
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21 AL B AR M HR I TR, K& VRATUEIEUE. EAEREG, &Y
R E MG . NBLSE R B AR, B R HA TR R, 3 H O & EA
TEMRHIE: . HARSKH . B, WA S Bt A 38 S5 SR 1) R 2
(Rogers, 2019), ARFIESE G2 H ol fF. IR A EREEEMAESES
B AAR R TRERAT G, L ER S ] USSR R 2 g, HlansES:
A B i NPT DA SE IR L N BRI AE AR s R AR A BRI 1) SO 1 155 v 40 5 A FH
Hhat e FAMBERT AT il 2 i EE, e A S A B AR e 2 B AR TS 13
SO IEATERE, R AR IE (A i 28 S 1 IR T AR AAT BIIREAR, i SR B SR AR W] DA
P FBUI AT REME . AER DU SERE 7 A i e T B B AR B B R, WRAR
6] i ot 2 il B ah 5 S DB AR AN, AR A EDRY R 5 B SR B F A E 2
LF], FEHRERET I — I R R, 0 A T B BB I B R

(|2

2. EHETORIREER

Wb /NIRRT T R 5 B BT 20 ) B e, EE AR RS B
Sy TG, A HE SR BB B AE S B A AL S

il

2.1 ZERBEE (Multimodal teaching and learning)

ZBREHE R (multimodality) 288 A+ & 47552 (social semiotics) FI#IME, & 4%
i SO B2 [ (R 7 9222 58 Gunther Kress Z#% ZE{# Michael Halliday () ) G5
T2 R R R B VR R . FFRR, BURRE S A, BRI
RS, RS HEER A, HEHgRS RS A AR RS, T
[PIEmIA FE AR H A Kress S5 A FH 22 155 A8 2 5 5 HURE2 BT i s RE BRLATE T (Kress,
Jewitt, Ogborn, & Tsatsarelis, 2001).

EF 2 A RE (multimodal) 5222 548 (multimedia) FAESE U FELEAR
R, A& mode WANEE[E R medium. BANEME 2 HME R, Kress i 4%, Wi
(medium SAEEEH media) 2t BHEREFIES, ©ERAEWEMENGAL, B2
[ = s B GIUE T R IR (Jewitt & Kress, 2003) . 7£ 2 L8 (1) A
o, HEETTES T BEME. R, EE. B ESEARE RN BN mERE
(mode) & — i E A4 E HIEIE S EINEIR, AT LiERE —MEREE RS,
HRETTRE A ZHRIRE . DLE B A, erl D RMARES . NS S
AR R, AF—FRAR REHR AT 70 B 38 S HURIE I8 L A0 mT e B PR i)

A2 RS, sk, &, T3 8 v, Mg
HRES HEA SR, MARKM, EfMGHERERNESH. F  MEENER

© 2021 The Author. Compilation © 2021 Journal of Technology and Chinese Language Teaching 67



e RE S5 T SR BOE AT A 5 IR T S AR R )

FELRE S (representing) A AN [F] ] B BRER 1), — {7555 09 S 38 35 (19 Q=2 il B 2
EL AR ) WA ZE NG B 35 A WIS T AR B DL R e M AR B B 0T e B R
Kress LR Ay e — i B RE 2 B95E (rhetoric), #0210 AR 24K H BLIE H
AFEERE, 455 —HEARNESHEASMHE. PlinaEs2EEY, aheE
W5 RE 25 B BUTE FT U N5 DT BRI RBAH A el & 28, R HRRG ~ B -
B AR RS - B S — AR E RS . (EA— ARG, 24
FEE2 5 ) RS Hp -t 2 0 380 P e AT P e ) &5 AR B AT 555 P T LR B2 R ) SR B
1Mig L F I (representations) CdGAMEKI(FI WS Mk EEIGRED), PLEN
TE B——F M i At 57 (BB RE I SCAR) ARG S YR85 (18 B B vl A O B 2 1 2
i (schema) ME& M55 B, BESR Kress df Afd A IEH 4 5)

ZIRRI B BIARR Ay, BENEEAN B BB AR RS (T SR A AR B
Ef Bt 1 iRz e B R A G B T RN S AR S R R T R B A
Bl 1o BB R AT SR AR U B R, IR T R T A
RN TRRI, FERTA BB BCRIERE T, ANGm e Z TR S A A i I A
Rl RERLERTSE, BRNILMEIEM. HH). TR, MHiEErrsRilas
Py B gt i T BB 1R AR (evidence) o UL AN, AN R AR BB A AN [H] (1 4 o 1
(materiality), At tH 2200 SIUAS [F) R AOGE ] o A8 — AR REAT 5% i e WA 28] 10 RHUEL 7T LA
AN A R BN AR RE . i Ut [ (R T R B 1 T DU R R U5 K
PRI A€ R S RN 2 Y = et mT DL 4 ) O R

PP MERNEIE, EROEIEAUSREES, SN B
o NMEHR SRR E A A —, N AA AR RIS LR BN S (grammar).
fling —FEMNFTREE NSRS, PR PIANE 1S 18 25 00 fE SCc B 5 ] (5 R 31 1 8
RIBRE" SR SRR BT LS IR, BB il S8, Lk
PRRETTRELLRE 5 Il S EE R REAURPOE M o R85 B A R RE 1 ik B 1
FREEAE, BRERA 7B A AR MAE, R 2 AR HELSR] DLA A [F 2
AT ARE 22 AT e . T8 EBRG RT DAR RO S E R SR R RE SRR . i A
A LS RABI S AR R, AT RO R T, A AN BRI,
A7 28 N R R EE I A A S A e B e 5 8 RCR

IR IEH T AE, Kroll £ )25 EAR P B aliE AT 7 2B A, e
BRI T BE S IR TR ER . ihaR AiE e 2 BB R
WS 35 A AT DA BRI A A 1 S, RRER AR B e, RSB AR R, TR
SRR AR R A B IR I RO IR ARV . SRR RS o B B G AR R, DR A AR RB I 2
TR BN A )RR 2 AR, B TR RS TR AN [FRAL,  DRnR T R
1% (Kroll, 2013).

2.2 1B 523%F (Embodied learning)

15 By 535 FRO ] B Sk B RO A MRS 0 L R (A 52 7 0 R 5 K
AR, ISR A SR EEZ O S ESE M. H 2B AR
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SEREE S, T LURF G s T 3. ZECESANE, G [
ATDLCL AR, . OB, AT DR A, LR R R
% B B A0 T 5 R, 33— AR T A R 2 R DU SRR
T Sl {775 [ SR U5 ) (Leventhal, 2013).

RS ERE 2 S B MR EE 48 2 I BR . AR — RIS m
KIH W R oRER, N7 HARR S8 . SISHR R WA, HE AT
AEPER, BB EN AP . SRR RS E T A S AR,
A% BT B B A SR T IE SRR B T e e R S T ANVE . (HIEFE R H
st ? Ui B 2B 2 M e AR R, RUR A CAE s W E B 2238wl A
JEFAETF 2228, M H A R EFEi P B S 3 # & L (Dixon & Senior, 2011; Xu,
Kang, & Yan, 2021).

— b ] 2 M REEHE (multimodal literacy) FOERZE AR B £ By i, AP RR A B
R — L AR AR (A R BRI I AR A Al S AR R . R EAR. B2
BRSO —A%, BA THm] 8 (%% ] rJTUgHRESHEEERERRE. HESEH
MIEEE R, BUMELEL A NET I S B8R A A AR IS . NS, AR, B, ACSREREH
Hid# (Katz, 2013). HHig sy st , S B A FUREMEN, BRI S8
P & ORER A S M TG B . AR A ST 7T AT B R A S B ENE, (R
B E2 8 BT 703 SR AR AT FU I B By PR S B FURER h BT I A €, BUE R,
AP B o () AR R AL B SCAL IR AR A, 3 AR b 1) By BT ) (Katz, 2013)

— L N R B O I AR E, R B N R A AT EIE. A
KA Bk = 5 4 BRI P B V2B AT [F) 3] (empathy) . HEFE (reason) BRE % (Katz,
2013). BRFFEFRAM B ZCE ) B B R R AR AR A A I A BB R N
N> AERZ N E AR A R RS, (R R PR B A ) B s O B A,
fi A2 — M S B A N REAT BUR B H . TR IR RS 28 (A —HE
T F. Katz (2013) 5] T — L&t 5150 B F- 25 B4 8 (gesture) 7EEAT 454 1) &
B B AT LG AR B B . S SRS B S T S s )
AT DAY 22 A SO R R AR

G BOR D BR R AR AR B A, (HE BB APEE T (mirror neuron)
PIRE 02 B A, 2B AL EARGE SRS -IIEMK RS, cHREMSE
B S AR ELL Z FT . MRAREE AR, R SRR A T B R
H B A R 22 1 RB AR ol {HL B 228 B AR ) B 2 (Kroll, 2013). 52, A AE#H
LAY BT EC ) = E 22 B8 Tell me, Show me, Let me (do) (Buteyn, 2018). #1514
PRES T A FUBRER T AE RIS, DR A Eh 5 0 BR R AE B 1 — B 4G Ak vT BAn
Ao IEMPTEE BT REZRRH ERY . 15 ERRN, SRR B 22 (M 5 o
05 8g B RgRho, T H AR S B — B 46w B RX 08 ) i (Lindgren & Johnson-
Glenberg, 2013).
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Kroll 75 A 1 25052 S0y A a3 22 A A FH AN (] 177 €8 28 B T ARARE AT AN [R] 10 1) B 5
PR, SRR B AR 0 B R R AR A A AR AT IR B BRI ) SRR A A ], B R
TERRA% HAE ZE b Ath P SE 2 R HE B BRI AR SC vk . LB AR PR 23] T
—FEEL NS, ERTF UM R gk, B EIE A CEEMEHL. ERE R
i P AR AE L S AR B T S GE MM A A, R T AR R
e 52, SHEEBIHESGERNTAEEEERERY . BAH, HiEEER
FASHERFA (Kroll, 2013), fEIEFEFCE A, FIFH B Bl 2fe i 22 35 S 2 Al AR ARG AN 2
PrEEE, B W FRAM R A T A AR B DU A, RSN R 4 B R S
(Total physical response, TPR)£%:E HEGE A A/ DT (BREEZE . (R, 2019,
SRS . BEESE, 2008). fHA i, RS H GEEERANEZ R ZIE %
i FH B 2R B BhERE i BRAMGR AT I B B R ), RSB A Ak
PIRFE, R A e B S M 7E 2 TR s ) B i

KR Eiam, ZRIRRELE R G RIS ARG R B R, B
T F e AR ST L (AR B ERAR, T (E B B R B R TR R B B ey
6 FH AR M A () 5, R ) SRR R E B SR A0 HE £ (embodied cognition) .
P FE G A2 DA () 1) JG T R A U8 38 AR, DRI 2% S R i 2 LB R I A,
DA IS P B B R 2 [ AN o IR R . FRAMIER A, 2B RE B i mI 1t P 20 o0 A i 4k
ESE A 2 AR SR 1 15, 1T L 5 22 5 B G P R P AR i o 5 11 2
B, 2B EWTEH S RN .

3. EHTSEEEESEENERES
3.1 EHESEEBRE S 2E KR

EHEE T (virtual reality, B VR)RH &G T RIKEG T BRI EE
B, AR R AE S, AR EA BT, VR =K
A PUR. HEIAE BEK. JURIBN 2885 E L EE FEE BRI E,
HH A S 258 B B2 360 FE R eIREE G, HESEE B IR S, fedlnad
B UANRE, FEN E E B R A, {5 R A It [ R BT AR B SRR
BRIRsZ, B8R SRS RS2 A2 R B AT E AR S, T i
LR RHE R PR R A A, B RE T B R R R
HEhFE IR N B RS 2 ) BB, R T LSRR .
s ARSI T BB IR AT g, el g, &
ITHT B IS S . AL LB BB I TS R G T A AR B L T, BN R EER
=Yy, (HEENESALERERE (Sala, 2016).

S EAAERSE SR E F A ARENEL, BETEEH R VR(EL
Gkt 5L Virtual World. fE#EFe12, Virtual Environment) si3EAT 458 202 (0T 58
WANE D, B S8R R SH I A 4 VRALL (Virtual Reality Assisted Language
Learning) (Berns & Reyes-Sanchez, 2020). M 5 & R MBS BT B 2
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D52 10 R it B A E A, AR SR T NZE (Second Life, fEfH SL) g 2 Atk
LR 3D P H A E. EREGEHURSY, 3D IR BT E ) 2R i A A KA
B ERH, BIHnfE Lan, Fang B Legaut (2015) FIBFFTH, 31 A7 584 AN rh ST 26 B K
LA SR S B BB F ey, WA REUR, B0 2D [ESCRC B AL
IR R B SR B BB S, (HIEA] [55 - A\4E | 3D SR AR 2 78 1 iR
P B R T I S R . eAh, BREEE (2011) 9T SL FHEREHCR 2 Al A B
FREE%F (2010) 7E AT & ML BIERFEH, 1 28  NAEE RN &, feiE
MRPAET & FR R BN EAT IR AR, SIS Lo SEAN A A R
(1) B B AR =, (T R RE AN AN D (B ER A BRAL. BRBEE, 2010). H
il 8 KU Z5EHE 5% (Lan, 2014, 2015; Lan, Fang, Legault, et al., 2015; Lan, Kan, Hsiao,
etal., 2013; = fH%E, 2016) M SL#EAT | — RINHEBEMIEEL ST, HIE
Fyss B3, DEE. A E A TMEIAR . 18 Lt 70 4 1 R I A aE Uk
FEAL T B RGBSR ERIAR . TEMLRRRIER B I,  E BER R R A )M BT
B, AHIE AR B BB BRI R A HE IR A B A . A SCRTRE ) [ Ui
AEHES ]R80 AR B B R R B, M E BB [
AES I MIPLIRIER ] (B yER, 2018), 1% 7R HR BL R 4 1 g T B AT IR 1 R IR IR IR A
BTl B, i B 2 E i O SR A AT (R S 2 B AR E AL S (avatar). [
75 WA SR AR X 5 5 ()RR M BB AR ) B R e vy, (RN AERE B OB it
FONEANZ B (FLFE 2 WCRE S 00 3 20 BRE AR Sk, 38 A PTiR 2 5 B 1 AR B AT i 3K
LKA FEAT M.

7£ 2016 4%, PR U B e BRI 0 5 R SE I sl AR MBSt BE I IR
Z4%, VR FEANGEACE F R EAA TR RS . SR8 N S AHB R T, R R
R EANESCE PR A AT —. AR 3D @M S BB 5
BRI . BIUNFRTEER( 2017)K5T T —8 VR WEECE BhIEE 20 4T a2,
e TV R R . . B AR LOP B R R R S AT
BB E) . BlaA T EIEH CoSpaces? MV & & @ i 25 ], B e AT 7% Y 2 5v:
18 SR ILER T 2 (O HE ) 8 R RE PR T e i R A, SR BB R S 0 IR
] (f] FRASE, 2019). = IEH 360F v 1E Aef 5 248 A A B A Z A4 (Ebadi &
Ebadijalal, 2020). |tn45 #F 7 # i ] Google Cardboard il . Expeditions APP® 1 %
TR, RS YRR RS, SO R SR EE B2 expeditions
R rh B 44 1B T B, AT 9 9 ISR A DR b S0 N S B B b SO AR T e ) LR,
fMfE2% 7 APP N 4R1%, E—PIRAMTT, I NBHEE R WA T
AL s, B, BRI, HEA, VR A A PR TR A A I I B R
J& (Xie, Ryder, & Chen, 2019). Ax#E4m (2019) ;& & AHE 360 L= 51 /v, £ Roundme*

1 Second Life #93f: https://secondlife.com/ ; Second Life /i#4:
https://en.wikipedia.org/wiki/Second_L ife

2 CoSpaces #4ufi: https://cospaces.io/edu/

3 https://sites.google.com/tcsnc.org/tcs-g-expeditions/home?authuser=. Google Expeditions App 7£ 2021 4F
6 H CA I IREs I T 48

“Roundme £8ii5 : https://roundme.com/
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FE TR B, AR HEE VR IREIEEER SO, TR (2019) R A
360 H T B H R R . V. BTSRRI GE S S R B R
BN AT A ( BT, 2019; Tai, Chen, & Todd, 2020) i Mondly VR app °#ii B
PERRHE, STUERALE AR D AR, 7. FIH 3604
SARME, A VR MRE%. iPad. FEit M EMERHEE - MERETRAE, BiEk
B H LSS EAER FRRE D, Euwm AR AEE T E VR IRSEEAR S|
AR AT (B I, B8, & KA, 2017).

3.2 BHESMBIRES RE L HRmER

S REER AR BN S, FoAP B sl i R 45t B B
ZEfE (= 1):

B

({57 TP BERE 7 S| e
BhHCR IS E AR R T LT A G

VR JEEEEEE O\ S ey s AR

B 1 R BB RE  SE E AR AR

(1) VR TR IR

ARy, 1EWE RS, VR 528 BREE T DUIE s A 2 45 5 7 T
iR BESET I AIUTIR, DLAARE T I VTR . R E SR aGt 2T, Sk
AR B TIERIRE S . RS T TH TTR IR AZ

(2) R HEE
RS SR LA RN AR BB, MAERTR PR N E B2 T,

SEFVLOERG S S OSBRI RE ST RE . B S, A
AR RS B (R R T DU I DL R FRAR IR —. B EBRAR. FRAM TR IR Eh %
W IR I IR AR O b Hn R 253 B S S A BUR SR (HMD), 1E
Bt BV REAT ST N EERE, AR FRAM BE A I e A B Sl 3 BRI ED . T HBaEh1E
GRS, DL SRS BRI SRR B AR . TR OBIREER S, RAM T A
¥\ (emotional engagement) [ 45 Al & . 72 R ISFRAEE 70, FRAM AT FH B8 0 @\
(cognitive engagement) 55 RE H 2 ifll &

(3) THHARR

> Moondly VR ik : https://www.mondly.com/vr
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WA T R AR e M, FRAPTRE A AR RE R I6 (Y3 R 5 B B RO AR R
HEAT AT RESEAT LU I B RO ARSI R, SR g AR m 58 BB )
s H S BB KRR SRR IR BN S B R S AT SR AR A IS B e (5
Bir B AOR e ROE M E R 5T SRS AY)RREA B B N DRE AR .
fer DL DR 3B RO rT A AR T T

4. FERESERISTEB 2R E A
4.1 388 PRI 41 38 1tk 1R O S e SR AR

UIRTATIA,  H A S R AR R B ] U VAR AT, BAE
TERRN B P b A Rl . BRI Ry ] B YR Rl 05 22 7y i ) PR
DR LA PR 0 R B o AP o R L 38 S R R o PR T, 3 P TIR 3 B B R R
B R AN R R A E AR A BT AR AR P IEAT I I B B A
g, RERATEERR RN T VR IREE, — B2 S A fe 1 RUE
H O/ 360 1 VR b, "B A AT IR SR B Bl 5 54

TAMAE VR BHEE A L2 ETA L MPAI S E: F—. WA 3D @
TR EERM AT DU AR 2 5T 8, (HRUER PR R, =52 A s U, AF
M BB EE VR DL RSt AE— S R B Bl e ) &4, R 7L 1 Ak
RAREEEATHERE . 55 . WHRIEB CoSpaces HIT-4, #FH i FIHS sz g 55—
R —L, ZAPTLLE B ANE H CAEER 3D B, KT EM MR B 1T
R, MBI ERIRRER G, ERMNERPE RS R <
i, B E AR ARG S, (B RN B AR T RE N BRI AE, i
FE NS B ELEA SR RO . B SRR R R TIN E VR B 2
app, EERREE M EA — e /KENRERYE, EH T AeEN PR, M
LR RINERE T, TR MVAR AR T R B A R B R . JE A DL L R AR
g, WIMERKTUELL 360 i RIS 2B B . B AAEERNRERE,
BIVEW R A H, S A R, FIHFHE VR IRSEEE VR 5H 7 — R HE (W
Oculus Go)st A M AEMIVTIR AR, #7 B2 NIPEA R fd o] DL SRR
Google Cardboard HuAX. A& B FH 206 518 360 ik B AT 40, A%t
HM ARG R TFT A, SERA N DI 1% VR IRSEATS2E . B
IR S RS SCE AR, RER e, ANFRER AT BB ERT & B Ok
FEFRREIEM, W] DRERA NS AP A, FBAR m & .

4.2 BM et
B LR BIA BT A B L = TS = A S, FRAMRE LA 360 I

SOV BHAA 1) Jf B BT S B RE M o AR 7T A B ST 1 AR AN (R R i 4
TGRS H I, — A EEE R, MR AL 2 A . )
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BB S SOn] 7 Z AR 360 2 FIR A DAL 3605 Fro 1 B 2 5
FMRAAT 3605t i —H . Bl 1) s Bt s 2GR 4n

4.2.1 $BHBLE B

BB ANAA A H 002 B AG as Efa F PR R, R 58 3 T N fll B 22
B A B 0 FAR TS, QA SRS B i NI ARIEATRE S T 2 . B
ST E R B R A B REAR AT . DU DA FE st i T Ubike 7
fit | BICIEATRR

1 360 RIPEIR. WIEM TSI, RIS S RAE, RT
{18 2 1 Ubike F1L{3% AR AT (F 25 B0H o 32 258 VR ISR
U A S BR  ftT DLBE BB L T DU 0 R Rt
9005 T8 — B . BB A HOP BT SO S Ay — 35 1 35
BEBURRT, 1A SRR LA KA T2 (5B A L5 T A
EREL T2 R 0 IR 0 S 7 102 (AT AR 3 T 7 3
i F . AR EATIOREARE B T, T U DA
9 R P AR, BB 2 PR 1, TR — G
EEENCER

2. 360°nmB)REAL . fEMLENRERZ A, EMAYIRE| T Ubike AR, —
WA OEERR W, S AR, 2R B0 B MR ERA R
Lk o S 22 B LA S e I B o B B R — R A — R BN E, &
W R RGBS S SR 7 B SRR A A . R R TR A
HEEAGR AR TR S 2B R M. ERABE VR MHEER, £
i ] R A (B 2 A % S )20 BR Al DL s M B A 1 R R e Al
FEHTHARE . FH VR IREEEE & 550 e i fE T A4 8, 15
(177 TP PR 2 AR A 12 R RE R R I 1% 48, W Refl 2 BB I fLAE U-
bike [ 5E B AR, 015 B H B AR s Bl A A

B 2 360VR 4 BB B
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4.2.2 360 “H B2 BEA FIEHE B

SeAEZOb R B LLENRESCAR I 07 AR A . R EHURET T E B T:  TEARR]
Bd [HzUK] o REELTCHINE# o O K, ATFBOE BN, R BUURHRS
M. L TEARMR] METAE, SEESEF=MEN: Ha. BEEFETIK,
Hrb AT I AR 2 3 VR IREEZE (122 A Ayl DR e s i R A 2340
MR FAT A T s AL B . 27— Bilda, B A& B E AR LAER IS B
A B, EROEETRE  HARRRARE. 2R, I B g s FAT IR
(M), WREHH EHRREGE. [EREEEAE? | EEAMe, BREE
UG ? | T5f, Ehkr=mM. ##. | mEEs, £ AR AR AR % ZATH
O R A URR ], G SR 10 B2 (Bl AR AT R — A A

4.3 FREME

FEARTISEA, FRIFIIGIE RS 5 BE SRR SO R (2570 25 SRR SOH , IR,
U AR R A L, TR R R KRR 3
EREREL, VR GBI E R, DL 3| M B R R

TERE 5B P B, #UIE F a0 PPT LU & 1 77 U ATRE 5 20, sl
AR AR [ e e A B2 3 SR A AR B R 5 A R38R BUN VR Hb N P fit
IR G2 AR GRS e TG — RS B

e VR EE R ERE B P BB AT, Fm e JA TS S B
VR RE%, WG IEMRMET N, RS EE. SRS EENSE. SERd
AATE T B ARy B vl S (B AR s R 1) s ) T MEAT B A A R A . ] 3 SR IR
e E IR A P VR IREE . SRR VR IREEE BIR) TR N 2R R
FEIE— B, ZEIR) M RS R, EEKNTARRERARE Y A ARETE
B2E, AP ERRE AR R RERRISH . ERFREARNER, E
HIAE— 554 T HUH EROARS], Rt d s A BUE M E RS, flin: $R3FE Ubike A
A . BOBCR IS A S Ubike. B R I H2 LB UARR HOM 05G, BE
bR 7 EER 2 Ah, EAZHER VR S AN YIHEAT B AR AR

—
| i

QA0

B 3 24 VR RS
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F=REBUR SRS AP RSB, WRRAEIEE VR IREGTEUE — B s fr,
N 252 A N S R B LA A BRI Ubike MIATRE,  BI0R 95 AR 0 JIR G0 A B B
WA, S AR 1R IR AL S B S A S (R AR B TR A 2 ) 2 A, AR
A AR FCERE PR R, B anan (T AL A Ubike, 0] SR RS . RS EEUE SER
Fr 2 A%, ] B SR R R R A AT R AR, ATt m] DR A B S (1
B Bln: RS AR B T SR AR N AR R KA R
FA BRI ? MAE Ubike IEE—ED BRAHEE? )5 B G IRE R R LT
WG VR ARAEAEE Ubike? AR 2RI Ay CUrE IR A2 A Y 32 FT AR 5| S8R
EATREMRARE , A e Bn] AR A AEIBUE 2 AR A1 R . S AR (Rl PR (R
IRl PLE U RRAE I DRE R R R . RS 2, fElbilfe e, S8 s &
B TR A R B ) 2 A RR IR, Tt mT DA A TS A RE R O 5K
(AT o 5 BARTE) 2 S B AP 23 R

4.4 B SR IR B
441 HFRRIRE

Fy VIR T B BN 38 St 2 B DY = 52 1 S P B AR, JRAME S T4
FERE A AGEAT H A, A B A A A B A 1) O R B R B 2 DL T R RE
—. EBPE ISR A R SRR TR i e A . RS E SRR
HELE