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Approaching Chinese Radical Awareness through 3D Printing
(F 3D THIREF N FRFERIR)

Yu, Qiaona
(BT T5E)
Wake Forest University
(YE TR )
yug@wfu.edu

Abstract: Radical awareness has proven beneficial for Chinese character
learning. Although radical knowledge is typically introduced at the early
stages of L2 Chinese learning, its application is often delayed. This
exploratory case study explored an innovative technology-mediated task
design to introduce 3D printing to character teaching. The 3D printed
characters physically reshaped the learning unit from stroke to component
and introduced haptic learning. Upon completion of the 3D character
project, the learner exhibited improved recognition of form and meaning for
radicals, characters, and the interactions thereof. The learner was better able
to notice the size, meaning, form variation of radicals, and the in-depth
configuration and compositional logic of components, as well as to
restructure character network via radicals. Additionally, by viewing the task
as an interactional blueprint to engage teacher-student collaboration, this
study iteratively developed a 3D character task series comprised of 3D
character composing, radical knowledge instruction, character network
building, and handwriting practice.
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Keywords: Chinese character learning, radical awareness, 3D printing, task
as an interactive blueprint
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1. Introduction

Chinese characters have been a major challenge for English-speaking Mandarin
learners (Everson, 2011; Ke, Wen, & Kotenbeutel, 2001). With a nonalphabetic
orthography, Chinese dictionaries sort characters by selective character components called
radicals ( # ¥ , bushou), meaning “section head”. Radical awareness relates to
understanding the role of radicals in the Chinese writing system (Li, Anderson, Nagy, &
Zhang, 2002). Shen and Ke (2007) defined radical awareness as the functional
understanding of the role of radicals in forming Chinese characters and the ability to use
this knowledge consciously in learning characters.

Radical awareness is a crucial part of Chinese morphological knowledge, and it has
proven beneficial for L2 Chinese character learning (Chen, Allport, & Marshall, 1996; Taft
& Zhu, 1994; Taft, Zhu, & Peng, 1999). L2 Chinese teaching has undertaken varied
approaches to facilitate radical awareness, including technology-assisted means of
instruction. Three-dimensional (3D) printing provides new opportunities for character-
learning task design via elevated visual and haptic sense of form and space that are
infeasible in 2D representation. There have been attempts introducing 3D printing
technology into a language classroom by reporting on the design of different spatial
character models (Kanev, Oido, Yoshioka, & Mirenkov, 2012). The application of 3D
printing in character learning, however, lacks a systematic pedagogical design. One
challenge is that designing technology-mediated tasks requires navigating a more complex
set of issues compared with designing face-to-face tasks (Lai & Li, 2011). Moreover, no
study has monitored and evaluated the effects of 3D printing technology on character
learning.

This case study explores an effective task design for incorporating 3D printing
technology into L2 Chinese learning and investigates how it might affect radical awareness
development. The exploratory process also provides an example for innovative
technology-mediated task designs by navigating a teacher-student collaborative framework
with applicable steps.

2. Review of literature
2.1 Instructions on Radical Awareness

Radical awareness, despite its early benefit for L2 Chinese character learning,
plateaus from the end of first year through the end of second Chinese character learning
(Shen & Ke, 2007). Attempting to address the plateau, a few recent studies explored radical
awareness instruction in lower-level Chinese classrooms of English speakers, and reported
positive results from facilitating learners’ identification and establishment of an association
between radical and character. Shen and Xu (2015) directed elementary-level learners to
use orthographic knowledge to associate radicals with the sound, shape, and meaning of
characters. Such association-making effort was reported to have promoted mental
processing of characters and helped develop a character network. Xie (2019) designed
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open-book radical assignments for elementary-level learners that provided character
formulation information, showed English definitions and/or sounds of radicals/units, and
required identification and writing of the appropriate radicals/units. Learners reported
improved radical knowledge and application in character processing, but no change in
overall character learning strategy. Xu and Padilla (2013) found incorporating meaningful
interpretation and chunking (MIC) of character enhanced immediate learning and retention
for high school students at elementary to intermediate level. They also found allowing
students the agency of creating MIC themselves more effective than imposing teachers’
interpretation and chunking.

In addition to identifying and establishing the radical-character association, this
study argues that character learners need a pedagogical design where they can proactively
apply radical-character association in reproducing characters. It is noted that productive
character practice imposes challenging cognitive restructuring onto the learners as they go
through four steps: task identification, task representation, decision making, and decision
execution (Shen & Ke, 2007). In the case of a character composing task, learners must first
identify that the task is for them to sort out the correct combinations of components and use
them to compose characters. Learners’ second step is resorting to long-term memory about
radical meaning, form, and compositional relations, as well as character configuration and
orientation. During this phase, learners must mentally represent the task and hypothesize
different combinations that may emerge simultaneously. This is a highly complex cognitive
process. Third, learners must decide which combinations are appropriate, after potentially
resuming and evaluating many combinations in mental representations. Finally, learners
execute the decision by writing or dragging together online the compound characters. The
cognitive restructuring process in a character composing task reveals that the radical-
character association is far more complex than a point-to-point connection. It exhibits an
intricate network coordinating information of radical meaning, form, and compositional
relations, as well as character configuration and orientation.

2.2 3D Printing Tasks for Chinese Character Learning

Affordance of 3D printing technology does not merely transfer a task into a 3D
setting, rather, it shapes and adds possibilities to the task design and practice. To continue
with the character composing task, it is not exactly executable to combine mixed
components when handwriting characters stroke by stroke. A computer screen may allow
learners to digitally drag character components together, but is still faced with technical
challenges. One challenge is the unavailability of non-radical components in computer
input system. Another challenge is that even for radicals that are accessible via typing, they
are not necessarily stored in their original form being part of a compound character. For
instance, the typable %z takes its form as an independent character rather than its narrow or
compressed form being a radical in characters like 44, %%. Similarly, the typable Ul does
not take its radical form in characters like 14, 71, or fw. Such challenges faced in a 2D
mode can be addressed by 3D printing technology. Additionally, printing the characters
and manually cutting the paper to separate character components can leave clues to the
orientation. In contrast, 3D printed characters are individually complete yet remain
dissectible into true-sized components.
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In addition to enabling full execution of the character composing task, 3D printing
technology presents learners with additional haptic cues. Haptic information helps learners
draw upon tacit embodied knowledge through bodily experiences (Reiner, 1999, 2008).
Haptic technology provides users with somatosensory (touch) information by simulating
an object’s hardness, weight, or inertia, as well as its shape, smoothness, slippage, and
temperature (Bivall, Ainsworth, & Tibell, 2011). Meaning-making is a dynamic process
that involves visual, aural, and kinesthetic representations. Rather than simply add together
information received from different sensory channels, multiple modalities coordinate to
confirm, complement, and even challenge each other to provide comprehensive resources
for further contemplation and analysis (Kress & van Leeuwen, 2001). The use of
multimedia tools and animations have provided important support for character recognition,
stroke orders and sequences learning, as well as associations building between phonetic,
semantic, and orthographic components of Chinese characters (Chen et al., 2013; Chung,
2008; Jin, 2003; Zhan & Cheng, 2014). Moreover, multimedia instruction also
demonstrated positive effects when applied in combination with writing and/or reading (Xu
et al., 2013; Xu & Padilla, 2013). Character learning has attempted to integrate haptic
information by typing with finger(s) following the pre-recorded letter/character trajectory
on touchscreen (Eid et al., 2007). The application of finger touch and stroke-tracing,
however, could be considered narrow haptic sensory because only the fingertips are
engaged. 3D printing technology enables an integration of in-depth haptic sense via full
hand touch of 3D objects. 3D printing technology not only enables full execution of a
character composing task, but also adds more variations to the task design.

2.3 Task as an Interactional Blueprint

An effective task requires deliberate design and engaging implementation. Thorne
(2005) defined tasks through two stages: task-as-workplan versus task-in-process. Before
walking into the classroom, instructors have a task design in mind as the workplan. Once
in process, learners superimpose their own various learning purposes on the given task-as-
workplan and reinterpret it as they adjust their actual task-in-process between achievement
and survival purposes (Breen, 1987). Because it is the actual conduct of the task that
generates diverse learning outcomes, task quality and efficacy should be evaluated by how
it actually unfolds. Rather than analyzing the structure of the task, research should focus
on the task-in-process and examine the derived features from the interactional demands it
placed on participants (Samuda & Rounds, 1993). To reconcile the dynamic interaction
between task-as-workplan versus task-in-process, Jenks (2006) defined task as an
interactional blueprint that establishes a framework for guiding task-takers to successful
completion with flexibility of interpretation and negotiation. By this definition, the task-
taker and task-designer have equally important perspectives. Researchers should be more
cognizant of how learners perceive the goals, procedures, and significance of tasks (Duff,
1993).

This study fully recognizes the dynamic interaction between task-as-workplan and
task-in-process. Viewing task as an interactional blueprint, this study took a teacher-student
collaborative approach at designing a 3D character project. The instructor elicited learner’s
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input throughout the project to understand how the learner actually executed the task and
revise the designs for future learning.

3. Research Questions
This study explores two primary research questions:

1. How does 3D printing technology affect early L2 radical awareness
development?

2. What may be an effective task design applying 3D character learning in an
elementary-level Chinese class?

4. Methods
4.1 Exploratory Case Study

When there are no earlier studies on a particular topic, exploratory research can set
the foundation for future conclusive research (Bhattacherjee, 2012; Singh, 2007). An
exploratory case study offers an in-depth analysis of the complex real-life changes and
interrelations of different contextual factors (Gillham, 2000; Yin, 2014). This study
employs an exploratory case study approach for three main reasons. First, given the scarcity
of studies on applying 3D printing technology in Chinese character learning, there are
many unknown dynamics that a controlled method may not be able to elicit. Second, a case
study in a one-on-one teaching setting allows focused observation and elicitation of
learner’s behavior and perspective. Finally, the accessibility and affordability of 3D
printing equipment, material, and training is still limited. An exploratory case study
investigating the applicability and effectiveness of 3D character tasks can shed light on
wider classroom adoption of 3D characters.

4.2 Participant and Research Context

Participant Chris (pseudonym) is a junior staff member (Age: 35) at a private
research university in the U.S. Growing up as a third-culture kid, he has lived across the
world and had studied Afrikaans, Spanish, and Italian (for 0.5-2 years each). Seeing an
increased population of Chinese international students on campus, Chris aspired to better
serve their wellbeing and received university support to study Mandarin. His goal was to
be able to have simple conversations in Mandarin with Chinese students, and gain further
understanding of their experiences, culture, and perspectives. After completing 22 hours of
one-on-one study sessions with the instructor (who is also the researcher), Chris took a
two-week work trip to Shanghai. During this trip, he received intensive exposure to
Chinese characters on street and store signs, public transportation maps, as well as inside
buildings. The intensive input motivated him to have a better grasp of Chinese characters.
Therefore, the instructor designed a character project utilizing 3D printing technology for
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Chris. Prior to the 3D character project, Chris had been continuously taking individual
sessions with the instructor for a total of 39 hours across three months.

The instructor and Chris completed a 3D printing workshop with safety training.
The university offers a makerspace that provides students hands-on experiences beyond
traditional classrooms, aiming to foster students’ creativity, ingenuity, problem solving,
and intellectual curiosity. The makerspace provides free access to Ultimaker (3 and S5) 3D
printers, as well as printing materials including polylactic acid (PLA) and polyvinyl alcohol
(PVA). Prior to the use of the 3D printers, the makerspace staff offer users safety training
and workshops on Tinkercad design software and Ultimaker Cura slicing software. The
staff are also available for technical support and troubleshooting consultation throughout
the process of 3D printing.

4.3 Objectives and Procedures

One week prior to the 3D character project, the instructor interviewed Chris to
establish the learning objectives and procedures. In the interview, Chris shared that his
biggest challenge of character learning was the stark difference between two writing
systems. He had been relying on rote memorization for character learning. However, he
occasionally found it helpful to connect new characters with previously learned ones that
share components. Once he identified shared parts, he could then decompose characters to
focus on the unknown parts. By doing so, he leveraged his existing knowledge rather than
re-learning the whole character. However, he self-critiqued for making up his own
compositional reasoning and desired a systemic orthographic understanding.

The instructor and learner then established learning objectives. Upon completion
of the 3D character project, Chris would be able to: i) gain knowledge on basic radicals;
and ii) apply radical knowledge in character processing. To reach the objectives, five 1.5-
hour weekly sessions were designed, each consisting of three steps. Step One was a 3D
character composing task designed in accordance with learners’ four cognitive
restructuring phases. The characters (see Appendix A) were selected according to two
principles: 1) the characters included varied structures: integral, left- (middle-) right, top-
(middle-) bottom, or (Half-) enclosure; and 2) the characters are composed of targeted
radicals studied in the textbook of use: Integrated Chinese Vol. 1 (4" ed.) (Liu, 2016).
Before the session started, the instructor mixed up and laid out the 3D components of eight
characters. To begin with, Chris identified his task to sort out the correct combinations in
order to compose eight characters. He then referred to radical and character knowledge as
he tested out different representations of 3D component combinations. Based on
evaluation of such externalized representations, Chris finalized the decision on his pick of
combinations and executed his decision by reproducing eight characters, either correct or
mistaken. Step Two was a radical knowledge instruction session. The instructor asked
scaffolding questions to heuristically guide Chris to identify the sound, shape, and meaning
of radicals as well as their role in compound characters. Step Three aimed to create a
character network via shared radicals. Chris was asked to brainstorm other characters
sharing the same radicals and compare their meanings, and then explore online dictionaries
for characters listed under the designated radical. As the task design evolved with learner’s
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continuous feedback, Step Three later eliminated the brainstorming, but proceeded with
online dictionary exploration and additional review of previously learned characters
sharing the same radicals.

4.4 Data Collection and Analysis

A mixture of qualitative and quantitative data was collected to measure progressive
radical awareness development. At the end of each study session the instructor interviewed
Chris for 15 minutes to elicit his self-perceived performance, strategy, and feedback. The
interview results were used to track his performance and co-construct the task design for
future sessions. In addition, Chris received pre-test (See Appendix B) and post-test (See
Appendix C) to assess his radical awareness change. Table 1 summarizes the timeline of
data collection.

Table 1 Timeline of Data Collection

Prior Week Week 1 Week 2 Week 3 Week 4 Week 5
Pre-test Study Study Study Study Study Session 5;
Session 1 Session 2 Session 3 Session 4
Post-test
Interview A Interview 1 Interview 2 Interview 3 Interview 4 Interview 5

4.4.1 Semi-Structured Interviews

In addition to Interview A (see Table 1) that established the learning objectives,
weekly semi-structured interviews were conducted to elicit the learner’s perceived task-in-
process and facilitate teacher-student collaboration on task design. Each interview started
with Chris self-assessing and reflecting on his in-session learning experience and
comparing his character learning process in 3D versus 2D. Chris was then probed on his
thinking process during specific in-session performance. Next, Chris was asked to provide
suggestions on the instructional design of upcoming study sessions and potential
applications of 3D character learning in a classroom setting. Finally, each interview
concluded with an open-ended question for Chris to share additional feedback. All
interviews were audio-recorded. The recordings were transcribed by Amazon Transcribe
and then proofed by the researcher.

4.4.2 Radical Awareness Test

In addition to the weekly interviews, pre- and post-tests were conducted to examine
Chris’s radical awareness development. The format of pre- and post-tests was adapted from
He and Ke’s (2007) but replaced the vocabulary test with a character writing test. Both
tests consisted of four sections. The first section radical perception test asked to identify
the character structure with provided options (i.e., left- (middle-) right, top- (middle-)
bottom, (half-) enclosure, integral) and then decompose the character components. The
second section radical knowledge test asked to provide the English meaning of the given
radicals. The third section radical knowledge application test consisted of two parts. Part
A provided groups of three novel characters sharing an identical component but different
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radicals. It asked to judge the meaning of radicals and select the character that best fits the
English translation provided. Part B provided partial characters and asked to write out the
missing radicals based on the English meaning of characters. This part was considered
challenging because it required both writing the correct radical and adding it in correct
position (e.g., left, right, top, bottom, enclosure) based on knowledge of character
configuration, orientation, and composition. To avoid giving out configurational
information, every given part of characters took a full character block (e.g., 3, J¥) rather
than a partial character block (e.g., I, ). The last section character writing test required
writing characters with pinyin and English meaning provided. To assure consistent item
distribution and difficulty, the pre- and post-tests were evenly split from a master test,
except that both second sections shared identical items. When completing the third and
fourth section, the learner was not allowed to refer to the first and second sections.

5. Results

The results showed that application of 3D printing technology facilitated the early
radical awareness development of the L2 Chinese learner. The collaborative and iterative
effort between teacher and student led to a successfully designed 3D character learning
task series. The subsequent sections provide an in-depth look at the results.

5.1 Radical Awareness Development

The end-of-session interviews revealed progressive development of the learner’s
radical awareness along the five weeks. Throughout the project, Chris repeatedly expressed
his excitement and affirmed his belief in its faciliatory effect on character learning. Upon
completion of the 3D character project, Chris commended (in Interview 5) the project was
“a huge success” and believed that he mostly achieved the goal by “having a better
understanding of what radicals are, how they impact meanings of characters, and how they
combine to make characters”. Chris’s performance and feedback fell into several different
categories: character processing units, character configuration, compositional relations of
character components, and character network building via radicals.

5.1.1 Radical as a Processing Unit

By holding 3D radicals in hand, a learner may conveniently perceive them as units
of form-meaning connections. For instance, holding a 3D radical % (female) as a whole,
Chris claimed (in Interview 1 and 4) it helped him perceive it as an individual meaningful
unit rather than three inextricable strokes, which naturally directed his attention to the
assembling logic of these 3D pieces.

Such processing unit shift from stroke to radical was confirmed in another example.
When trying to put together »< (big) and & (ear) for character &: (big ear), Chris rotated
the 3D piece of =- clockwise to figure out its orientation. As he reflected (in Interview 3),
it was due to his unfamiliarity with component H- and its spatial relationship with »< . By
contrast, he would not need to rotate »~, he claimed, because < is so common that he
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quickly identified and established its form-meaning connection. With the strokes not
dissectible in 3D pieces, Chris was forced to process at radical level. It is also worth noting
that component rotating is not possible in a handwriting mode but is enabled by the 3D
presentation. This extra possibility helped Chris notice an additional dimension of
character component layout: orientation.

With radicals established as individual meaningful units, Chris’s attention was
further directed to its variations. Chris noticed one radical may take variations in shape and
position. Continuing the example of radical %z, Chris commented (in Interview 4) that %
may be tall and thin, taking the left side of a character such as # in 4H or #; Alternatively,
%z may be short and wide, taking the bottom position such as = in % or 2 (See Figure 1).
Processing at radical level amplified the shape variation of the same radical, which was
more noticeable by the learner. In addition, being able to hold tangible 3D radicals enabled
the additional haptic sensory for noticing the difference.

Figure 1 Pictures of 3D Printed Characters: &£ ZH. #B. &

5.1.2 Character Configuration

The 3D pieces allowed the learner to gauge the size of character components using
both visual and haptic senses. Since Chinese characters all fit into a standard square, a
learner must identify, measure, and copy the character size and structure, which is
challenging in handwriting. Therefore, character handwriting practice sheets typically print
blocks for learners to write within the lines. According to Chris (in Interview 3), the
additional height of a 3D character delineates an invisible outline square that is tactile
compared with a 2D block. Learners may judge whether two pieces belong together by
measuring how well they spatially (i.e., horizontally, vertically, enclosed) fit together to
form a standard square. For instance, a component of a left-right configured character (e.g.,
¥ ) would not spatially match a component of a top-bottom configured character (e.g., 7%).
Chris’s sense of a standard square was even fine-tuned to differentiate characters of the
same configuration. For instance, after trying out different combinations of ¥, T, 1, and {1,
he finally decided and executed the correct combinations of IT- and #J. One of the reasons
Chris (in Interview 4) rejected the combinations of £T- and 111, was that #I- looked wider
than a normal character.
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In addition to the square size of a whole character, the learner’s attention was
further directed to nuanced balance between compositional parts. In his aforementioned
rejection of the #1- and 111 combinations, he (in Interview 4) also observed that the stroke
— of T is high up next to the I of [} , whereas the end of stroke / in £ fits into the
open space below the 1 of } . He therefore concluded that ¥ and £ fit better, taking into
account both the character square size and the within-character balance. Moreover, Chris
also raised awareness of the balance between space and stroke numbers. He concluded (in
Interview 4), though to be orthographically validated, that the left-side components usually
have a small number of strokes if taking a small portion of the character space. Being able
to test out different 3D radical combinations pivoted learner’s discovery of the inner-
character interactions in terms of component size, stroke shape, and stroke number.

5.1.3 Compositional Relations

The 3D character project facilitated Chris’s coordination of both radical form and
meaning cues, through the process of deducing the component compositional relations.
Chris demonstrated coordination of form and meaning in positioning the individual
components within a character. At earlier stages (in Study Session 2), Chris made mistakes
by reversing the components, but despite that he was able to quickly identify the character
configuration. For instance, Chris quickly identified " and 1 in a left-right configuration
based on their shape, but horizontally reversed the two pieces and created a noncharacter
(UM). As he learned more semantic radicals, he was more able to tap into radical form and
meaning when figuring out their configurational position. For instance, Chris surmised (in
Interview 2 and 3) that " (roof) often goes on top based on its meaning, thin-shaped
radicals such as " in ¥, H in B4 go on the left in accordance with their form, and ..., (fire)
always takes the bottom place based on its form and meaning. The mistakes Chris made
also reflected the mental rulesets that he had created. After identifying » and = in a top-
and-bottom configuration, Chris created a noncharacter (*) by vertically reversing the two
components. The reason, as Chris reflected, was that he had mistaken = for the roof radical
~ on top. Chris asserted that he would have not made such mistakes, had he handwritten
on a stroke basis instead of processing at a component level.

In addition to positioning individual radicals, Chris worked to rationalize the layout
of components through meaningful interpretation of their compositional relation. After
placing =+~ and = in a top-and-bottom configuration, Chris created a noncharacter (<) by
vertically reversing the two components. His reflection (in Interview 3) revealed that he
navigated the composition through both form and meaning cues. He thought having =~ at
the bottom built a balanced foundation whereas having =+ at the bottom seemed stilting.
Furthermore, trees are rooted in the ground. After the instructor explained that fruits
hanging down the tree makes a character 2= (plum), he was excited by the meaningful
composition of == and =. This composition relation was uptaken as Chris was able to
write the character 2% in its correct form in the post-test. Chris continuously looked for
meaningful compositional relation to help memorize the characters, but was aware that
many characters lack transparent and applicable orthographic reasoning due the changes
over time. Following Xu and Padilla’s (2013) suggestion to let students create their own
interpretation rather than imposing teachers’ interpretation and chunking, this 3D project
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encouraged Chris to create his own rationalizations even if not orthographically valid. For
instance, Chris (in Interview 3) decomposed #f (all) into 1= (earth), the H (sun), and
(ear, mountain). He then interpreted #B as everything between heaven and earth, and used
this interpretation to rationalize the combination of these three components and solidify his
memory of the character. Learning and applying radical knowledge in character
compositional relation engaged Chris in higher-level cognitive effort, which enhanced the
learner’s character memorization. Chris (in Interview 5) believed such memories “would
stick harder and come alive easier when needed”, compared with the character memory
gained through mechanically copying characters.

5.1.4 Character Network via Radicals

By exploring and reviewing characters sharing the same radicals, Chris was
presented opportunities to proactively build a character network for efficient character
learning. Chris expressed (in Interview 3) his appreciation for being able to explore online
dictionary pages where unknown characters are listed by radical. Typically, students learn
new characters along the introduction of new vocabulary. By participating in the 3D
character project, Chris started restructuring his character repertoire by building a character
network via radicals. Rather than incidentally accumulating characters alongside the
introduction of new vocabulary, Chris systemically made connections among unrelated and
even unknown characters. For instance, when exploring characters sharing radical [ ,
Chris was surprised to realize that there are left-sided [ (mountain slope) shared by
topographic features (e.g., %, BE, [), and right-sided [ (city, county) shared by many
place names (e.g., Hil5, 118, TK). He expressed appreciation (in Interview 3) for systemically
making such connections and categorizations, helping in his effort to organize learned
characters. Chris (in Interview 5) had primed himself to “always be on the lookout for
specific radicals to grab on to when learning new characters”, which indicated a
development of radical awareness and readiness for its application. Chris reflected that
such radical awareness prepared him with a great foundation and confidence for learning
new characters in the classroom and beyond.

5.1.5 Overall Radical Awareness Development

Results of the pre-and post-tests confirmed the findings from weekly interviews on
Chris’s radical awareness progress, as shown in Table 2. In the first section, Radical
Perception, Chris demonstrated a good sense of character configurations by achieving
almost perfect scores. He lost points in both pre- and post-tests due to over-decomposing
compound characters. For instance, rather than decomposing ¥ (enclosure structure) into
two meaningful components of [ ] and 4, Chris over-decomposed 4| (enclosure structure)
into [[1, %, and = . Another example of over-decomposing was dissecting the phonetic
component of 1 (left-right structure) into =~ and E . All over-decomposing occurred with
non-radicals, for which Chris had not yet established the form-meaning connections and
perceived only visibly separate form. Since the 3D character project focused on radical
components, improvement in non-radical components would not be expected.
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In the second section, Radical Knowledge, Chris was able to identify and write
down the specific meaning of 22/30 radicals in pre-test and 24/30 radicals in post-test.
However, the reasons Chris lost points each time were different. In the pre-test Chris lost
points mostly due to giving no answers or wrong answers, but in the post-test Chris lost
points mostly due to giving only generic meaning of same semantic category radicals such
as 7 (walk, run), £ (foot), and i_ (tread). It seemed that the 3D character project helped
him identify the semantic categories of radicals.

The third section, Radical Knowledge Application, was considered the most
challenging. However, Chris’s scores improved by 8 points in this section from the pre-
test to the post-test. This is the biggest improvement out of the four sections, with the most
improvement found in the Part B of this section. Chris showed increased capability of
identifying the missing semantic radicals and writing them out at the correct position (i.e.,
top, bottom, left, right, enclosed, inside).

In the final section, Character Writing, Chris was able to correctly write 22/30
characters in the pre-test and only improved by one in the post-test. One potential cause
was that the 3D project focused on reproducing characters with provided components and
did not require writing the characters. Even though there was not much improvement in
Chris’s score, he again lost points for different reasons in the pre- and post-tests. In the pre-
test, Chris mainly lost points due to leaving blanks. In the post-test, Chris lost points due
to confusing radicals (1{- written as 4=) or writing only the radical (% with only ), which
still showed his progressed character knowledge.

Table 2 Pre- and Post-tests Scores

Radical Radical Radical Knowledge Character
Perception (20) Knowledge (30) Application (30) Writing (30)
Pre-test 18 22 19 22
Post-test 19 24 27 23

5.2 An Evolving Instructional Design

In addition to reflecting on his performance and strategy, Chris was also invited to
share input on the instructional design in the weekly interviews. The instructor then
interpreted the student’s feedback in the framework of radical awareness operationalization,
and further incorporated it within the established project objectives and procedures. By
viewing the task as a teacher-student joint effort it became an interactional blueprint that
shaped an evolving instructional design.

5.2.1 Task Series on Demand
Each study session began with a 3D character composing task which Chris found

(in Interview 5) “a really different way of studying Chinese” and significantly sparked his
curiosity, compared with relying on rote memorization. After Chris was spotted (in Study
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Session 3) rotating radical clockwise for its correct orientation, the instructor deliberately
displayed the radicals in random orientations. The purpose was to present an opportunity
for the learner to raise awareness of radical orientation.

Once Chris sorted out eight characters with an identification of radical-character
associations, the instructor (in Study Session 1) asked Chris to brainstorm other characters
that share the same radicals to compare and contrast. Chris found this very challenging,
which indicated that learner needed scaffolding to navigate a complex process of building
character networks via radicals. The instructor therefore moved to the next task where
Chris browsed an online dictionary for lists of characters that share the designated radicals.
The instructor also eliminated the brainstorming task in the following sessions but focused
on online exploration with scaffolding. In addition to scaffolding, the online dictionary
exploration provided a positive affective filter for learner. When going through the
dictionary sites, there occurred rare characters that even the instructor did not recognize.
Chris commented (in Interview 3) that made him realize “even native speakers do not
necessarily know all the characters™. This realization allowed him to feel less anxious and
more encouraged to be exposed to and learn unknown characters. The online exploration
also served as a springboard for sustained conversations on radicals and radical-character
associations that typically hold no place in a structured classroom. For instance, when
going over the characters sharing Z¢ (female) radical, the instructor shared how such
characters, derogatory or commendatory, revealed Chinese traditional value and perception
of women. Chris was exhilarated by such conversations and commented (in Interview 5),
“T just feel like I have been on a track learning structured grammar and vocabulary
following the textbook, whereas this project is so open and | got to ask these random
questions and learn these pieces that | wouldn’t have been able to... I wouldn’t have thought
to ask those questions just from reading the textbook.”

While Chris enjoyed the online dictionary exploration, its task design could become
unfocused. For frequently used radicals there can be too many characters listed to fully
review. The instructor’s response was more selectively exploring characters under each
radical. The instructor then counterbalanced the scope of character network in online
exploration by tasking Chris to scan the textbook vocabulary list for learned characters
sharing the designated radicals. Such quick reviews presented Chris opportunities to revisit
and uncover connections among previously learned characters. As Chris commented (in
Interview 3), it allowed him to renew his interpretation of characters, further understand
the meaning of semantic radicals and their role in the characters, and thus solidify his
character memorization. The scheduled overlap and repetition of radicals across study
sessions also made Chris feel impressed by how much he remembered and motivated him
to continue the effort.

Despite his progress shown in the character writing section of the post-test (partially
providing the characters rather than leaving blanks as he did in the pre-test), Chris
expressed the desire for more progress. It could be that more study sessions are required
beyond five weeks to see more significant progress. Chris also expressed the desire for
supplemented handwriting practice in addition to 3D character tasks. He commented (in
Interview 5), “I think that I needed to be more intentional in translating back from 3D to
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2D. Like if the test had been putting the pieces together, | think I’ve done a better job than
having to write it myself.” This may have identified two missing links. One link was missed
between component and stroke. In the 3D character project, the learner comprehended,
memorized, and reproduced characters using the processing unit of component. In writing
practice, learners would be required to additionally process at the stroke level. The other
link was missed between the different reproducing levels of character composing and
writing. While composing 3D components requires a learner to reproduce characters with
building blocks provided, character writing requires further productive skills in order to
introduce, stretch, and conclude individual strokes and form them in equidistant,
connecting, and intersecting interconnections. The increased radical application skills
gained from 3D character composing and networking tasks may be further utilized to
increase the efficiency of writing practices, if such tasks are used in combination in varied
format.

5.2.2 Presentation of 3D Characters

Throughout the study, the instructor and learner experimented for a best 3D
character presentation in terms of dissection, size, weight, smoothness, and color. For most
compound characters, their components are decomposition-ready once 3D printed out. For
instance, once character 1 is printed, its semantic component ! and phonetic component 4
are automatically separated since no strokes were adjacent or overlapped. Character W
automatically prints out three decomposed pieces, ', 1, and . 3D printed integral
characters remain as individual pieces. However, some compound characters, like &,
consist of two or more adjacent radicals. The adjacent parts could be manually separated
using a knife, but cutting leaves traces that gives out hint in character composing task.
Digital pre-cut on Tinkercad would ensure better quality. Some other characters like =,
T, M4 are printed out with more than desired number of pieces. One may adjust the
thickness of layer or use transparent material to connect the separated pieces as needed.

Throughout the 3D character project, Chris had continuously expressed his
excitement about being able to touch, hold, and feel the written abstract symbols as 3D
pieces, as it gave him a tactile, substantial, and satisfying feeling. The tactile pieces
transformed a character composing task into a fun game putting together puzzle pieces.
After testing out different printing dimensions, a character of 5 x 5 x 1 cm was found to
balance size and weight with printing efficiency. Above a certain size separated strokes
may become adjacent. For instance, two separate level strokes in % may merge to one line
as in 4. It is better to 3D print complete characters and dissect them rather than printing
out individual radicals, as the former retains accurate spatial configuration information of
characters and components.

After testing all the colors provided (gold, black, and red) in the makerspace, red
was picked to capture the learner’s attention and because it is considered an auspicious
color in Chinese culture. When 3D printing batches of characters, sticking to the same
material, color, and size setting allows consistency of characters across study sessions. It
allows task designs to select and mix characters previous used. When adopting the 3D
character project in a classroom with more students, Chris suggested (in Interview 2) to
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further gamify the character composing task by presenting the 3D pieces in a bag. Chris
also proposed an idea of 3D magnets to allow composition on other surfaces.

6. Discussion

This study explored an innovative utilization of 3D printing and demonstrated it as
an effective means for Chinese character instruction. The results of the pre- and post-tests
and end-of-session interviews aligned to suggest a prominent increase of learner’s radical
knowledge application upon completion of the 3D character project. Furthermore, by
employing teacher-learner collaborative efforts in an iterative task design, this study
demonstrated a methodology for innovative technology adoption.

6.1 3D Printing for Radical Awareness Development

The introduction of 3D printing triggered a series of changes in character
presentation and processing, which facilitated character learning. The 3D presentation of
characters shifted the processing unit of characters from handwritten strokes to tactile
components. Chinese compound characters, once 3D printed, are naturally dissected into
component pieces due to the visible diminutive space in between. However, such 3D pieces
are not further decomposable since they are printed as whole. The 3D components form a
tangible pathway between meaningless strokes and networks of characters. They
transformed character learning from weaving strokes in handwriting, to placing individual
components in the right orientation, relative position, and correct combination with others
to form characters.

When processing at component level, additional haptic cues provided learners
spatial information that facilitated their discovery of more in-depth configuration
information at levels of individual component, component-component interaction, radical-
character association, and character-character interaction. For individual components, the
learner was more able to notice individual radical size, orientation, form variation, and
typical position taken within a character. For component-component interaction, the
learner was able to infer and retain in-depth information of their spatial relation. The tactile
pieces provided the learner a hands-on Lego-like experience instead of mentally
representing combinations of components. It presented the learner opportunities to not only
recognize the configuration category (e.g., left- (middle-) right, top- (middle-) bottom,
(half-) enclosed), but also make connections within the same configuration category. The
learner was able to notice that even within the same configuration category, there is great
variation in relative space shared by two components and interaction of stroke shape and
number between two components in a compound character. For radical-character
association, the learner’s awareness of compositional logic was fostered. The role of
radicals in a character was included in the interpretation of character compositions. When
no transparent orthography was detected, the learner created his own meaningful
interpretation to rationalize the compositional relations. For character-character interaction,
3D character radicals were used to engage the learner in character exploration and
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restructure character repertoire based on shared radicals. The character network via shared
radicals offered an organized way for effective information processing.

6.2 Collaborative and Iterative Task Design

The adoption of 3D printing technology reshaped the character learning and opened
up exciting possibilities for innovative task designs by incorporating haptic cues. Based on
the results of this exploratory case study, a task series consisting of four parts is
recommended: i) a 3D character composing task where a learner recomposes the mixed
3D components into characters; ii) a radical knowledge and component relation session
where a learner is guided to discover the sound, shape, and meaning of common semantic
radicals as well as their role in compound characters; iii) a character network building
session that restructures character repertoire by exploring unknown characters and
reviewing learned ones that share the same radicals; and iv) character handwriting practice
which facilitates a learner to apply radical awareness in producing complete or partial
characters. Additionally, considering the positive effect of applying a combination of
character learning practice (Xu & Padilla, 2013; Xu et al., 2013; Chen et al., 2013), an
instructional design may be tailored to students’ needs and by adding reading practice,
writing practice, and multimedia instruction utilizing text, image, animation of stroke-
sequenced-animation, and pronunciations.

This task design was the result of a student-teacher collaborative effort, which may
be applicable to other task designs incorporating innovative technology. As an exploratory
endeavor to apply 3D printing technology in Chinese character teaching, this study
encountered many unknowns in the task design and its instructional effects. This study
started with reviewing the definition and operationalization of radical awareness as well as
previous instructional endeavors to facilitate its development. Based on the literature, the
researcher/instructor designed a 3D character project to focus on bridging the gap between
radical knowledge and its application. The learner superimposing and reinterpreting tasks
was fully acknowledged as the dynamic interaction between task-as-workplan and task-in-
process to engage both instructor and learner in an iterative process of task co-construction.
By allowing the learner to reflect on his performance and strategy at the end of each study
session, the instructor was able to elicit how the 3D printing affected Chinese character
learning. The learner was also invited to share suggestions to instructional design. The
instructor was thus able to take learner’s suggestions and interpret them in the framework
of radical awareness operationalization. The updated task design was then promptly tested
in class and iterated via further reflection. By engaging the learner in the iterative design
of task-in-progress, the learner showed more agency in learning. Chris maintained his
curiosity and excitement throughout the 3D character project and was always looking
forward to the next session. Finally, after iterative revision, a 3D character task series was
suggested for future character learning and teaching.
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7. Conclusions

This case study explored the task design and instructional effects of adopting 3D
technology in Chinese character learning and teaching. The character tasks mediated with
3D printing technology positively affected learner’s radical knowledge and application
skills through radical-character association. The introduction of 3D printing reshaped the
learning unit of character from stroke to component, which enabled task design to direct
learners to further notice the size, meaning, variation, in-depth configuration, and
compositional logic of components, and to restructure character network via radicals. This
study demonstrated a method of incorporating innovative technology via the collaborative
and iterative efforts of both instructor and student.

Results of this study should be interpreted within its limitation of a case study. As
an exploratory case study, this project took the first step to provide a foundation for future
research. By recruiting more participants, future instructional design will be able to
recognize and address the needs of a more diversified student body with varied language
aptitude, experience, learning styles, and cognitive skills. By expanding the scope of 3D
character tasks, functional non-radical components can also be included in pedagogical
design. A controlled design would provide a closer look at the specific effects of 3D
character learning and its applicability in different contexts. With more study to incorporate
the character learning component at the course and curriculum level, a longitudinal study
beginning the end of first year through the end of second year would provide a look into
the effects of 3D character learning across the radical knowledge application
developmental plateau.
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Appendix A Characters and Targeted Radicals of Each Study Session

Session Characters Targeted radicals
1 L L N S S N - i AL gL T
2 . 4L EJl R il E He 4 0 i1 F. &
3 N N - N N BeH A H o i
4 AN N SN SN N i f‘at\El\irur\E‘Bﬂ\E
5 NN NN N Ny R T1v 0y 77y By 7L Gk
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Appendix B Pre-test

Part 1/4. Choose the structure of the characters (from ABCD) and write out their radicals/components. (20
points)

A. Left- (middle-) right B. Top- (middle-) bottom C. (Half-) enclosure  D. Integral
e ) B ) ()
M) me o) W)
() EC ) ()

AC ) F() (e )
B ) () B )
o) £ ) )
() ()

Part 2/4. Write down the meaning of the given radical. (30 points)

A1) J1C 1) 71 %
H [ PN 7N
R L F(F) H
H S NG K(ow)
o . H H
(%) H 50) n
3 JE(E ) (%) I
M '(1)

Part 3/4. a. Circle the character best fits the meaning provided in English based on their radicals. (10
points)

1. Attendant; 15 & £F 2.Silver: 2 1R JE 3. Towater: ¢ 1% %
4. Topeak: IFf HE BE 5. Tostroll: # ¥ #F 6. Tostep: 5 % %
7. Todrive: 2 %2 Jji 8. Rawsilk: 44 #4 Hl 9. Imperial concubine: it 4 =

10. To bribe: il

b. Provide the missing radical of each character based on the English meaning given. (20 points)

1. Hot: #k 2. Poem: =¥ 3.Tocure: 7T 4. Companion: 5. Orchid:
6. Toenclose: = 7. To shout: Jak, 8. Child: % 9. To ponder: H 10. To lift: &
11. Shining: # 12. Lake: #H 13. Tree: X 14. To sleep: & 15. Togoto: b
16. Stagger: it 17. Dumpling: % 18.Fortune: A 19.Deaf: 7% 20.Toembroider: 7%

Part 4/4. Write the character with the pinyin and English provided. (30 points)

qing (please) gui(expensive) ne (end-of-the-sentence particle)
ch&(tea) hdng (red) cd (dish)

ta (picture, as in tashd guin) jido (call) m ng (name)

zhéo (look for) hua (words) gao (tall)

ji€ (elder sister) na (where) ta (he)

© 2021 The Author. Compilation © 2021 Journal of Technology and Chinese Language Teaching 21



Yu Approaching Chinese Radical Awareness through 3D Printing

Appendix C Post-test

Part 1/4. Choose the structure of the characters (from ABCD) and write out their radicals/components. (20
points)

A. Left-(middle-) right B. Top-(middle-) bottom C. (Half-) enclosure  D. Integral
() R(C ) B )
@) e ) ()

A ) () BC )
m) FC ) g )
) () E( )
) () ()
EC ) mc )

Part 2/4. Write down the meaning of the given radical. (30 points)

A1) JIC1T) 71 %
H [ PN 7N
R L F(F) H
H S NG K(ow)
o . H H
(%) H 50) n
3 JE(E ) (%) I
M '(1)

Part 3/4. a. Circle the character best fits the meaning provided in English based on their radicals. (10
points)

1.nail %] T 0T 2.soup M W 3.leap ¥ B T
4. muscle AL YL YL 5. beautiful %% = % 6.greedy & X
7.remote H H #H 8.scar JEH A0

9.footman Ak b Fh 10. weft B4

b. Provide the missing radical of each character based on the English meaning given. (20 points)
1. To cook, to boil: % 2. Totalk: ¥ 3. Tobeil: W

4. To serve (as a servant): =] 5. luxuriant growth of fragrant grass: 3%

6. To be prisoned: A 7.Toroar: fL  8.orphan: JK 9.angry: %  10. To pick up: 4
11. Dry inthe sun: 78 12.River: 7  13.Pinetree: 72 14.Toblink: =

15. To walk with spirit: Y 16. To halt feet: 3= 17. Round flat cake: 3f
18. To compensate: % 19. To listen tentatively: 4> 20. Thin strong silkk: &

Part 4/4. Write the character with the pinyin and English provided. (30 points)

didn (dot, to point, to order) Ii (plum, last name)

gudn (a venue/location for restaurant, library) guo(country)

ké&(class, course) bg (to beill) win (late)

ta (she) mé&g (busy) péo (to run) g& (song)
wen (to ask) xidng (to think) z¥(character) lido (to chat)
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WE: AW E Z 2B R W2 B W E T AR
(2B TEEEK] . TEBAE] . [EEE] W5
Rk R W7 B Bt B I AL e, DA BT AT R AS /)
EW AT AN, B 6 LLAE S VS SR 7 1 B R A AT
WHFt. BT A 6 BN Rl DL BE BOPE R B S A0 e g ek
FEEAT 2B R E, DU/MrE RS e U8, IR ARG
Do EvESL AR, IR 6 RGNS, 1 IRIEIRIHE, 8 Sl
SERCRE. WEIUAS REUR (1) 908 T BT AATA /N E WA Y 1 200 B
TV IR T R BRSNS I A B RIS
AR A B i AE R, ()58 B AR B S R sl B R
HENEE, Q)ZHFEEHEEREEE S REAE; 4)WE
FATHVRFIE B BB AN [R5 5 2 2 22 3 M . BT e 2 A R mT A Ay
B BRI 22, W FC s B R A P A SR f

Abstract: Based on the concept of self-learning, this study aims to
investigate the impact of the two types of multimedia assisted Chinese
characters’ materials on learning efficiency, perceptions, styles, and
strategies. Researchers designed radical-based cards and the Chinese
characters learning contents presented in augmented reality forms and in
printed booklets. Six subjects, international exchange students from a
national university located in southern Taiwan, participated in a 6-week
classroom experiment where they received weekly Chinese characters
learning content and learned it in self-learning mode. Data were collected
through pretests and posttests, interviews, and in-class observations. A
mixed method was conducted to analyze data qualitatively and
quantitatively. The findings showed that (1) the multimedia assisted
Chinese characters’ learning materials promoted learning efficiency in two
forms; learning with booklets helps remembering pinyin and augmented
reality materials help radical recognition. (2) students perceived self-
learning materials for learning Chinese characters positively. (3) most
students were mixed learners of visual and kinesthetic learning styles. (4)
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booklets and AR materials triggered Chinese learners’ learning strategies
accordingly. Findings can be the references for Chinese characters teaching
and learning or teacher training. Research discussions and suggestions for
further studies were included.

7]
>

BsEE: PRI R, BTSE . ARSI, BRME, DHEESE

N

o

Keywords: Augmented reality, Chinese character learning, Learner’s
autonomy, Learning style, Cognitive learning theory of multimedia
learning

1. R EH

WF T AT RV 22 B W WD S5 B it 22 NSy, ARVE AL B2
B, WRFEFEE, YRR KRS 2 RS BB (low interaction) () £% 5 1R
e, WZ P2 E SR, WEhE. B, RESE, BERHEERMEAN, "WE
AT ISR 3 TR A A g, (RPE B R B SRR T R L i e AR P R R AR
INZE(Cheng, 2017). [AIL, 2 (a8 2 35 2R J £ Ay BRLER 35 55 Ol A SR iR L 5 288 25 40
EMIEET. PRI, 280 NSRS ZUAT AR 7 2R RS SRR
B, BRERBON S AAME AR R, BATR R S R F AR DL B
RIRE(learning style)ZE 5 B2 A TIkmREM R, H LK TEY]S R BER A BUKR
W% (Shen, 2014). Bk T USRS, T 70t BRR 20 3 B 2 S 2 R AR R Y TR
H, BRZEmR 6= AP (EFIR R #4485, 2007; Poole, 2015), [, Wiopes g
Ry B R AR DUE B 1 R

FE LEEEAELCRE NG, mEER, shi . B, WIS E
O E MBS AR, BREZERD S B E A ARS8 . thagRm
PP (R, BRGE, 2013) o BRI, WRALERM RN S SRR A B RE
AN R S5 R RE DAL OR B S B R ) B, TR R BUEE SRR B AN S
H S8 T R AT 11 BRI

e EAGRR, R E AR BB TS E I R RIS, i
A0, BULEIETE D, HERE ARSI E T —, Al e s A 2
53k, AR B AL 2 oo B R UL B AT B B, DS A B E DUk
AL H BB R k. A SR MR B 58 (Augmented Reality) BH%, s#52E %
T[RRI P B RGN B0 22 B b, B 5 8 A 1k (Barreira, et al., 2012),
TF 7C 85 0 40 8 0 35 P R 5 B3 A S EM (Tsail & Yen, 2014). 5558 2
—RE I E AR, i R B R B R, BRI B A . 2ok
R Y H SRR, SR USRS TR i S B s, i e SRR B R 2
BPTRE,  LERAHE TR0 S BN
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UATTATSR, BT HIRE R 1 N AR T RS BN A B
H A 7 EIRE R S 88 R B . AN DRI FU98 H 538 B 3Rt A b
Al ) B B RO -5 I BH 46 (Shen, 2014 &#8% 4, 2000), b EE 2 1 Al 2235
B M AR &, PER BRI M, R TR R A DN AL R 2
B, ArE B SR A R, O OSBRI e R, A B
TROEIIVIE M, RN R PR R R A B, PR {50 (Cheng, 2017).

Fra UL b, AW FUHGE 22 oo R R DA K 22 SRS 58 AR i B e ) B 5 1
1 1) B A8 A DR (1 S o SRR I BE 0, 6 DA 3 i — #R) P SO A N
7%, AL VAR A T ) R A S R T B U N E R e,
B RERRIAE TR e BB RSB NPT R NS, N
BNEMSE BB RS CHET, BIYREE DB S S A A A [R5 7
TERE A RS, MR R ACHE SRS S NS A DL B S R AR 5
AR WO TR R A

1. PIAR AR T2 B H R R B S B SR A 2 oni TSR M (N
i) BB Z A (B B 5E) ) T8 5 Rl A ) A g2

2. WA AR TR R AU B S B AN 2 oni T SR (N
) BB 2 A (R T 58) [ BB A f?

3. M AEE TR R E R RGBS BT TSR SRS ] &2

4. WIR REEE TR R RSB S BT (B RRE] R

2. ST

WRIEAHIETEH A, im0 SCRRAE I 8 7 58 B 2 IR 2 R Rk SRt g
BB A . SE BB IO T B2, AR BURTE SR TR AR
LAAIT FL 2%

21 BT R BREEMSFERA

NI R S iR 2 2 AR Al R RS, RS B AT AL IR R B AUE . Mayer (1) 2 8
Hilh 22 381 20 S 79 56 (Cognitive theory of multimedia learning; CTML)FE H! kg DL & 813 (1)
BRI 2 HRIE, BilERERHE, MEES R ER, X5 LLEE
(FES B ) LG S UE R T A, OB KIS & B #hi R E AR, AR
R TAERCIR R BIRCIR) B EE, i TAERCIRM R E AR, Bk, &R RIH & AR
e/ B R, SRR AR ARIE. AL, BRI B AR 2 AL
(Mayer, 2005). it SR 2 S AL AG RIS 22 e IR SRR AT B T~ KIS 5 A RlUsE BRAER
B, A KERE A 2R EL, EAAERR, SFE . A, 2EEEE
T 2 T MBS E G B, Mayer (2003) 52 455 3 & 12 B0 1A
2B IR, A H e 2B P (pace)] B [JEfTF(order)| , A5
U WEFLE A A SRR A 2017 4348 RS2 H1 5487 OB 5T (Zhan & Cheng, 2017)
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SOREUR 14 A RSAHIEE 2 IREENE LU EARE 8 7 2 BRSO 2, LR
P90 By LA % A 388 95U B S 52 8 8 P A ) 2 LR b 1) 55380 R e 1 P LBl
MIchs, EPRRRISE 7, B2 R B bR, i, S8 RgEE s,
Wy e, PR BHEERI AT A TR S e e A A A B RE AR R AT

Chuang B2 Ku (2011) 1%} 66 7 F A Bl 156 58 B2 AR FE th 2 S #2218 QO 7%
FHIGCIEA, BB, 4y TE-F5% | LKL TE-CF ] BMr#Ert, ERERE
BEII 2 HEBE RBER AR K ZER], 2 (S HHENEAM = SR A
ZER, Ay T I B A 1 | (R A AN [ [ R S RO ) B A
CCFA)—RMME B M PER, EFNREARA EGACRE, Bk, E5E
FIF IR G EEELSEM . Lin (2020) # 120 figh 5 Z0U4H, 2Rl A FERZ
IHERE R IUAR (A E ER N, #E DUIREY 2 BB Al N\ B0 S B R H A Rk
At HF A R R B AR 2, I b A il B A BRI B B AR R

Arfrims, PCZBRE R BRAA A ERRT, WIS, Rl AR AL R
o NBRRTEMIAL, SHEBEMPINEREATIES, FEZE T, NEH
BRLER v FEAR B (OB 5, R LBk 22 SRS S M iR R s ) 5 B P R B AT
KEEA G 22 TH, &8, BAE. S GBS ML, TR fefis 758 ORIt

2.2 BHRREAAREA

Jj 184 B 457 2 1% 78 (supplement) B BF A TR BRI (Azuma, 1997), 7R A&7 FUE T
BUS M 2 S RS 3-DEER. E A 5. BiE. SCFEEHT), TERk O
S 247 Bk A (mobile device) #% f& H 8 e, 4 1S & B3 BT Bhd B 45 & 0w
MRS, R [ 47 8% 5 & 55 (Mobile Augmented Reality) | &R 2
(Ramya, 2017).

PEIGE B RN 1900 FAE OAFAE, RS EAMT RIS, i 3 S B
W 3ERT AR (2017) 11 2017 4F 11 H 98 RS LR R B3 B 55 & 2020 “E i iz
(0 JE A A 95 o 20 10 I 53 & A 4 5T (Hsu, 2017). 52 (Barreira, et. al,
2012). KE:A:(Liu & Tsai, 2013). f4F A (Ho, Hsieh, Sun & Chen, 2017)%%, UL L&GE
FEE, wiEse. HIE%.

o E PR BN GE B I AR, 22 B DA SRR 3 R AR BNV A R
%, AERREE DT AR T (ANRERIE ST . Barreira, et. al (2012) B 7% 26 i1 B 4
B SO /N B B A e, AR A Oy R B 4 A B i i (AR) 10 8K
A, EHMEBUAARFAL N Y, 45 RBUR AR AL A5 3 58 ST 122 Rk i 18
AL A KR A 2 A B2 (Solak & Cakir, 2015) /il N\ 1 & 5 Hb e 1
TR A 2238 S B A B A DL K223 1R, Liu AN Tsai (2013) HIJESCASMER &
VKB E VR IR A RN AR AR M0 4T B2 8 nl (e 2 A A B E
. NAEAGESEN. HIRGEB/N B I (2R E, #Moed, 2013), [
Lk REUREM E S XM A ROEE TS 33 MBI/ =R R 2 B, AR R
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Spab REE, BRI EMIRE S TR sC R B AR [FERRIAS R AE Hsu (2017) K9 /)
AR BRI A R R R, LRI A AR SRR 1Y) 22 SR (8 e 2 DL S AR
PEAE S Bt . 45 A KRG, AT ABRMANRZ 5, BUIPERT S E AL
(Barreira, et. al, 2012; Liu & Tsai, 2013; Solak & Cakir, 2015; Hsu, 2017; 234,
i1, 2013)F14E T3 Bl k% (Solak & Cakir, 2015; 253k %E, #Moudr, 2013) FA 3.

MR E I R A UL R A 2 L, m AR RN — B A R, T
A —1a7(2017) SFEHEYERSE M0 T8 A ARG ARA M, AR PEINE
B AR B2 B R L BB, T3 o 0 B, $R R ) B
JiELRE, HEREE AL B E MR IR, 28 Yan B He (2020) R 5E 45
EHE SOE AN AR SCRFIIE 78 XM ENE 2B AA R, HRAREZEL,
WL A ER, IEEE SURREL D, 755 2 UM B X T U8 R 2

2.3 ZERIRE (Learning Styles) BB fr 232 A6 BT 5

TR, O AR B R T BB RE A H A, SAERTEAMEH, R
B A R AR G IR . AR T 2 N EE & . Werner (2003) fi
B AR A R 5 O G ) T TR B B SR G T S B R S AR R T RS 2
Bandler B Grinder (1979) DAEKE & 7 5% 8 & (w4 FH 152 5 U RE %y VAK (Visual,
Auditory, Kinesthetic), 75 # i A, JEEAY . B A1, A5 020 5 R AL I 22
PRI I, EEE . . BER. B EE. HEROE R AR A,
IR E ML ERFE . B BIRC AR AR B A% R A B8 2 SR T .
freitads . BEEEAYER T H AR EE SR, SR E ST QG EIE, B2
T AR e FFEUR A RSB BRI R i S ], AR e e i) AR L 85 .
AT, S WRES. TRM. RS UETERY. SRR H R E IS TF
SRS E RS R, MES . MRS EERR A BRI R, BUBE. T
B FRIE. ERSEACCE R B R AR AR IR A B R . B E AR R
Kolb (1981)& I £ 5 A il gy DRl 252 35 255 )18\ B3 BRI 36 1 A5 iy 22 52 B DA TG S i s
Iy FEEL 3 AU BE( Herrmann, 1991). [RIIk, Murat (2013) 2 H SR AR FR (L ) 20bt BR AR 51 g
BRI, AR P RA R SR IE A B R E Y B B SRR .

SR, B CRREEE S ORER, AME B  RY RR R B IE AL, i E .
oEE P 2R R T AEIE SIS (Liu, & He, 2014) . Liu Al He (2014) @ s ml 27+ —
AR O S EAP R (1) DR E A O E B e HIERAE (2) IR I R A
AERIHERRIRE () IR AR AR B R A T X A5G SRR B U b Y Bk
k2 outh, BT UARE. B BN, SCFE A EBER, tn] | 8B EA

ERNFCE: . TR PR N (013) M B A o AR AL BE S AR, IKIEATH]
2. R REFE FCARA B R FE O, 535 R 228 3 Im T i 2238 U RB A T IE A 1Y
b, BB RBGSUEREA B, b, HERARKREANEE AmESBEYE, A
R IR N B &, R LR 43 B 223 () 22 A T A rp SR T
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2.4 BIEEZHER

BE 2 45 O WAL R 1) 22 8 Bk, B R R R 32 B IR R AR I, 1
DL Davis (1989) f#)RH% 4252113 (Technology Acceptance Model, TAM)#x 3 % ]
IR, B AU EECR AR SRR E= R, FEHTERL T#
AR TR 52, AN IRAT S BOA R A & (5 & (beliefs). HEFE (attitudes) !
Bl (intentions) 2 2 BRR, LB EASE (RlE 1): SMEBsEE(external variables).
HIE A F 1 (perceived usefulness). 15 5 FH 14 (perceived ease of use). {4 fH &R
(attitude toward using). 17 AsilA] . BEFE{EH AT Z(actual behavior use), Hr, [#]1
A Y] (perceived usefulness)F1 [ #1454 55 1 | (perceived ease of use) & [H] 45 £
R, MHREEMEZEITAER, REEERIFTHITA R, BIKE,
2014). ASCARCHE 1 Davis (1989)F H 2 B 12 32 A3 H 2 g i (1 S48 [ 0525 1
P | (perceived usefulness) ! [ 1% 5 F1E | (perceived ease of use) i) /1 B, Ffi<E
BN TR T B, i PIRE BTRR E RS FH AT R, 28
(R SCRRER R 32 32 A5 UK R A B R0 Alr, ASHIE 58 DAIE A IR MR 8 A2 35 2 1 o
PRI B R

Perceived
Usefulness
RAA A% ,
External Attitude Behavioral Actual
Variables Tov\:tard Intention to System Use
phEE Using Use e
Perceived ERSE ThE% BEREERTT R
Ease of Use
oK1 A

& 1 Rl Technology Acceptance Model, TAM
af: EUH“User acceptance of computer technology a comparison of two theoretical models

Management Science”, by Fred D. Davis, Richard P. Bagozzi and Paul R. Warshaw, 1989,
MANAGEMENT SCIENCE, Vol. 35, No.8, P. 98

3. RFIE

AT 5T R PR A BUHIT 9592 (Mixed Method), 7 823E5E 2 — 55 (K8 2 A S22 A v
FEHAR REHERE L B R 2B W A= Rk, U FFRAEN 2
PR M (VN DL S B 5 ) Rk v R B o 2 R R, A R A
BRI S . RIS IR AR H 2 2R PR, 2. a2
R A 2018 FEEZRN B8 1) K EE 5 T O AT A A 7S 38 1 R A AT
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31 RBSR

AT TR TR, BEE /SR I KR BFEAS A 2 BUARET 8. iR RE
56, R 1, KESCE s#, BESUER 3 7(S1, S5, S6), AR SRR
3147(S2, S3, S4). WKIEFEE, 317(S3, S4, S5) A L AT B, Wi A Al ZE4]
(S2, S6), 1 fizy A2 ZE4(S1), &l RI22% 63 g /B (Test Of
Chinese as Foreign Language, TOCFL) . & & & B ¥} JE8 1 B[R] 58 S0 2 25 40

(Common European Framework of Reference for Languages, CEFRY) 2. #f

REARRKEPE Z FHEBRIEP L, BEEHRE SRR, MR B EiE EiER
R FT B B I B A 2 PSR RAE, IR AT 2588, & T R AR R
T S0 22 S 0] e O P Al IR AN e, B FLE AT BRLL IS 6 AL SR AR AR I
FEMIERE, TR RATAIAE R . BRSO AT SAIT AL, ANSERERE LR TSP T
SRR, M 6 AR E T, SRR RS R 4. B E R 2
2 L

RIFABREER

US| BIEE | ekl | PORRE | BIEERERES | 228 bR
S1 [ \Y; A2 Hh S =ME A, 96 fF/NE;
S2 ElJe Al HEL —ME A, 48 {E/NIE
S3 1B E A, FEL ={HH, 48 {FH/ s
S4 £ H E A, JEL ={HH, 48 {FH/ s
S5 o \Y; B st FEL 4

S6 H A& \Y; Al L ={#H, 48 /NEF

3.2 HtFLRkET

AT SR tH SRR 1155 F A2 R o DRI SRS R, T A R
PEAIGRAIAE . R MR R, SO SUI T 2T 1 SRR, i
RGP BR O  SE SH, RRE ER R, DU T
RS TR 2018 AT BB BB (0P SORI AR, SRR R 2
MBS . BT BB A7 2 508 B BT HR S E, Bt —. =, Fids [ R-ARJ
M, R UL N [R-NE] MBFGRET. REZRBIAEN AB-AB
SR, TEAH AR A2 KT A LB W BERRI, IR R AB 1Y
WU AT AR R, D2 2 AT R, 3 B SCARA
BRI R F 08 T S TR R OB T, 6 U LT R B B 1

ASHIF FC BT 2 2 SR8 o R B o N . BRI Boui 2B N
BEHZVINSE, BTAERELH. 28E R RS, B MR
AR(AL)HIZER M, 28 — R $EM /N S (BL), PR A [RIREY (0 3 b4 B2 38 S A o e,

' TOCFL #5E e /7565 Bl [E ) CEFR BN IR RE S0 25 2244 https://www.sc-
top.org.tw/chinese/LS/test5.php.
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2B B LA E B 2 ot e R RN R MMt SUIE AT, RSERER 7 &= 9 R,
e 2 Pow, G AR 26 30k, /NE 3k, WISHEO S 1 H KRR A
T RIRIT TR R NBGE /DS T, TR R RE R EORHET REUSCAR = B R, DA
SERT TR -

SHEM LR E A TP ER ()BTRS (2)3% Bou iR ala R AR s/
HEM. QRAEBEEE LH. @Rl REEM EL(G)EAT R . KILHDBR,
HEATN IR ER T B, BCRmBAAT R, AEREL A B W B AE R LSS EED AR app 3%
18, DARECREEAL SRR A BN RE T . it , PR AT 85408k,
APAE TR AR AT AR EARBIRRR, Wik 2 Fror.

A%, FMEWEEATRI. ik, BEMBEE SRS B kb by H B iR
A RCTRRYE, T TS E B, SR LR

R 2 SRR B AR A

WER L ben AR EL
AT A
(ADHIL— (AR) (HI7238) 7 — M\ D X
(BQHLL— () | (Hirf&M) 8 Bt LT T
(BYHel (hi¥) | (i) 9 0 AA KR E A
(A3)# 0T (AR) (AT 23) 9 b RTREAT S
(BTN (M) | (FIfRM) 9 SR TS

UL 50

3.3 BT

B B EMI RGPS (D@L E R, Q)7 Raxat R, 3)E st
NEEREUT AR SE N RGTELRUE . AREMRG 2 B A R R
FHAE /N EF BT AR 23 YRR AHIE A8 7 SR B 2 5], T SR 5275 358
THREAE T, B O RSN AEE L, DUERIEE R =2 .

(1) B B}

WRRIR : (D)BOEIAE QI T . S D PRy, WA E AR S
FRERME, 2% 9Mi48(2012) = R R FT a8 67 M35l 11 A . &7
Toh BB 2 S A A B ER AN I AE ), W FUE A5 A SR RE WA M < i
BENFIEESEHA > h 2 B 3AE, BefRiEH 50 I A BLE2 3 2 5 HASRAR HOb 2B 5
FAHNE I H GRS 0, B RS B R A 1 ] e B 223 3 ()8 7
st o BREEY AV E =R, S B HE S E BT S N R,
OB, DAEM T, B R A RRREE . Al M. EE
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BUb e A m A, TR, WRIESE M P BOT e, R TR 7
£ 9 (RAE 2 Z IR

(2) TRmGTELRAE

WIBHE T 2017 4R SRR LA AR, B0 R AN e HY 52 8 R 1Y) B 4 B
BARE OO P BB F AR, WIS . EIE. ORI = TRA R IR
KB A7, BRILTR, RN BRI IR BIREHE ), UinBhaciE s rm e,
Ry, AR TR ER. 2 2 & R8s, FRIE R &g, A
N AEHERIRE F, RN AR R PR S AT R DL RSSO, R IR N A
SENE, DA E E AR L REL B T L E RIS, & RS B S A
BB E TR, B TRITUSIWAEG S R B SR TR IR E A R
Mg =R P RHE —BRXMOE RSN EM, NS A S 2R
& AR RHELEE IR, MM g 7R @), s RE = TN
PR, DT RIS TIRE .

SrUTTR
& 2 #HER

(3) /NEHL AR S N A A Et B

AN L, /NESL AR HObF ) A AR S AR 7R R AR 5], e gt
M AR R IR, DEB T 3R R A B v Bl e . S 7 i 5 AT R B
R, BT BRI AL R, B R OGRS, ElIE MR
oy A G, SR RAISGRA T B AR, wlE 3, [H ] RE A
[HE] « EffER R TE4eHE] , H YR AT T AR A AR R . /N
AR FUR N A HERR BLER (7 — BRI
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iy
£2NON

ting ;4 —£L
a hall/lobby/large communal room

o
&

yinyuéting ; — U £—2L
musical concert hall

[ 3 hELLK AR EFNE

LEMEAGne, DEERAUAARR LA ' - HEHE M. 5. P
HELRRE, WilE 4, MRS/ EARA S ESIEAEN, M SARALA,
MR EM N B AR, AR #br, S8 T DU B P el E R R,
FHEEF A BRI FEH A HE, & AR SiABAIEA. wiE 5, HEjkw
G P 2B, S DAL 2 B E T H B A e = X A 4 ﬁ%ﬁﬁﬁ,ﬁﬁﬁi
5, WHEHSWSWR, WHRYE RS, 2B ST ENE, HIS2He
RE BRI T RIAE RS, SRS A0 5 B 52 A 17 E%¢m&%\ﬂ\a&_ﬁm%
L

B 4 METFER

=
il
=

& 5 AR B
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SAMATLE

AENT TR E, AR A BRI SRR = B R AL, LR
TP IERR o

(L) mir 5

A AR AR 58 3 SR R RE L, i — P FUE W T R AT AN R 2)
iR, AR AR A2 SR B 2 o ARBIE FE 2 BTARIIL 6 13, AKIEHT
FEWEAE . R B R R U, EE S QM. (2) s A
fE, WK B IUEA BRI Q)MfF IS RS, Dt JS fL 8N kR

¥, SRS ER.

B RfE 2 KR, B — O ITHIRTRIE R R BE L dicde, DAk, Al s
R TR = . fu. ANEoo, R NEETER. Hb s2, S5,
S6 # G ACHRE, dwk 9 FERL, Bk, BB FRILICEE 7 51 EE R BEFE L
AZKIRTF 2 73 U e 2 1 G S A B B i AR A2 LA AR B DR BT, ALY
B S8 R SR AT IEAT, RINAIR 2R E 52 1 H ERE PG EAT, BRI,
o Iy AT B, ANEEAETRAE B2 MNE. FkE, BEMTTFRER, 5
R R B HARE WAL, SRABEEN2E, (Rl E .

(2)Fhk

WA 3PN, WS H B IEAE R, SRR, SRR =T, PRARE
Ak, ARG U SeeE R T, SAEREDUIE A ARG 5 BT AR AR g n] 7
N R T BB RR, DA e S A S B R 1R R S B BRI S . 52T
FURtER 6 KIEERIR, VAR BRI SOEATRIR . B REIRRE, W2 /MEEA KR
It e, WO AR AR S DL IR il ik 2 SE iR, 6 58 3 B A 5 G RK o
Al 6 A IR AR

R I RNE

HERBR L RAEFORERL: A BIE. BEE
SEWN 2. BIRIREAEZ DI RE 2

3. /R AR card HUUIRE (L) DhfE? At EE?

4. URE F AR RHRUNE FME (L8 Thg 2 i B2
SR |5 W {EE BRECE oY A

6. TR Y, (REGHM—M? AHE?

7 IREBIB—AER? At

8. REAFEEA B, MRS CFEAEB? A

(3) FHTiR B LG A B
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SBLHANREHRIE P EMER, BB 2AE M ARDC. SR AR 8 Fak
: SERCERIEH 200 A H L SR BT £

4. B FUE BT

AHETCR PR BL R AL IIAR S 00T, 0 IIREHE 7 A 58 2 B . B
S FH R S 3 R Ao ) 52 3 B SRk =75 T PR A 2R

4.1 BB

B AT T SR R G 2 B R, SRE AR SRR LUR S B SR
N BT EMERRRE AL SRS NG, 5 A AR B S R R B R
SR, A% 6 AR B H DGR F A, AR R ERBEGR, K, AR
Jix B B T S AR 22 W (G S R RR I, RIEMIN 6 A SU B R LR,
Morfriaedis, it

() S mBEt (ErREFEFERBLERERBHD
Af AR A, BRI K 6 A S AR A A IS T R AR ) A LG (S3, S4, S5)

PAJAEZ D E (S1, S2, S6)MiaHE %, 455 A%K 4, 6 fr[FE: (S1, S2, S3, S4) Wik H
K] 25 Hh SRR FE (10 62 388 AN () 1T A6 8 7 R R S i el B A IR KIM 22 58, s 2 UK AE

11 & 13 [, RA S5 1 aEE B K(M5=3.5), #R S5 H O R Eindy, 7F
B REM R FEE, AR MIEE S
R A BEESEEHEATE
Fe AR T8
A2 S1 12.35
Al S2 12.35
Al S6 11.64
FHOH* S3 13.2
B> S4 11.8
FHOH S5 3.5

* = fE 3 SRR R

PUEFFAEE A B T 2k E, R 5 FoskR T S5 e ihsh, Hith
£/ (S1, S2, S3, S4, S5) HIEFRREE S M IR LRI A KK 2, Kk, A
T AE G, BCPAREGES U 5, BBl e HEE A EE. PR
BT, 6 ALERAR B 1) S 5 SN GRS 52 RE B DL R = S AL S B R s 2,
g, AN 6 22 AR F R [F] AT
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3R 5 B AU 58 7 SO P B SR B AR

A [ £ 2 AR T8
T AL CEA D S1 12.35
] S5 3.5
H A S6 11.64
eV AL S S2 12.35
ERC S3 13.2
P S4 11.8
(2) ATRBIAS R

R AR 2 O AR TE B, A SO L PR TR AR AR, DU
CE F = AT AR BT U E R E Wl R AR, IR

Bomor-ER e, REA Ry, MARRERE N ANy, B A AR
o AR T A, R B P A A R R ARy, IR
P75, BRI T RIAE S o 5 =80 -t SR S S AR 2 AR TR
Mo Fsa 7, IEMEER 7. UEAh, IERENEFSE AR, SRl o
AT, Ry BB H BB ARG, A 2 BUEAT BUSEET SR, MR SUEATRTR
BRHEE

B, WHUESRBURANG R M, BRI A (M 12 =69) 2 =y i AT (M R
=62) pA, BUURIRELET LR GUIE B B 5 E RN v 2 A R, HAT
RIEHAZE (p=.625). #%3&, & 6HUR AR-R(M=72)M/)E-F(M=66) 1% ¥ 1 i
SRR ETR,  AR-R BRI A v N R A, TR I R R BEAE AT
At LR AR (pAR=0.89, p 1#=0.51). LA L HiT42 IS S R 25 2T BE R AR
MR AT H LS EEM, ROGEMAMRM RIS 2 B B2 R TR
B, HEGOEAm B R NS, MEREASET LB R, B9 AIRE
FRRR AR AR IED, BB 258 R R .

6 MR R Z AT B RT3 A
HH AR S | N IR p
AR- cards pre 6 68 .809
post 6 72
Book- card pre 6 56 51
NED post 6 66

2503 ) 3 AR B R I A8 R A R P TR B T AR R s, R T B
ANEEEEDVNE BRI, BERPE RS (85.1) mFAHTH (38), H 2R
F 225 (p<.05), BREFSBEANDEHAZEPE, IEFENSEBCR, AT
R, WU A OF S E SRS SRR . R LGRS R, 2D i
JEEE, A [ERE RN B AR | BUR AR T AR RS2 ERX F2E TS, %A
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J A (70.6) = iR AT HI(59.5), IR AU RES T EIBEEIRE., &6 RE, AR K
AUNE WS ERRBIAR AN, NEAERTR A28 RT3

PLER B R ARG, R 7 BoR/NEM AR HIEE G B IRIKEEM 1.=67,
Mar=84.8)7 F &R i A FHLATHI(M 15=63, Mar =72.6), A1 RIZEL G FBEEM: . 45
ERFE, AR EE B e S E Bhw) S S N

R7NEN AR BM BT FARIRTR BT RE

THH HREER | ABL T8 | p

NEPRE i} 6 38 .00 *
1% 6 85.1

AR Hf & I 6 59.5 559
1% 6 70.6

SN BT 6 63.65 .85
1% 6 67

AR A o 6 72.6 44

1% 6 84.8

FEE LR AR R UL SNEEBE 216, K 8 BN EH &I 22 P BLEs 14
RORE E R, DIBEERER, /NE(M=85.16)1 R FHE A AR K (M=79.66), L
EAFRRRE R, AR R(M=72.67) 5258 3B i~ /N (M=67.00), {H iy 3 5 A B
254 (p>.05). ERE ZM VR AT RE R B AN R B IH H L, AN E AR
THRET B W2 F SO FL PR, 1 AR BB AR =0 ] 1o B 22 35 38 R A JL SR Ak 4 i, T
RESE R R FP A FHBR AR SC Z R (& 3), 7 AR 58 3IRs v] Bh 58 (4K Fr sl il 1k
HHEA R 5 BB S H FEE T, DIRA SRS 3 B S sl Mt sis (e (4.2, &
BRI AT ) Ry, WIEBIMBIEAIS o SR E R NER, TEERT NE
al, HPWECTHEE, Bk, AN E AR | B2 M E B R B AT A,
HE BT H BB AR U R LAB) BB AK Fp B HAEE RO 2R (o i AF A
FHIEERE, FELEEEE B AR AN, s AN T R U EE A S RO RO A
PR I A

£ 8 AR BL/NER pinyin FIERA4HI2

HH ) IH T8

pinyin AR 79.66 475
INEE 85.16

g AR 72.67 162
INEE 67.00

AR DL BB, ()W RM IR 728 s B RS2 R, A m iR TR

B, WA AAE, AR ZM RN REhF i B S ST ARA ) /N I
SR, (Q)EBIARA/INE B AU B M i WA B A R E PR . Q)L MIE
AR, ARAS/N R AAERE AN, AR BB BB A S AR R, AT
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AL TEIREE B, %5 RAEAR TR B 2 B L AT B S
BRER . B RSTT R, EsAA NS R AT B RE RS S, AR KRR
JREBAFARRE . DA EASRERE 206 2 GRS i R B 5 8 TH R PR i ey, 5
BHCR T RERZ LM 8, R ATREZ B AR S, ik, i DB EAT A
MRIRE, TRl REMIAE AL, FEA BT LR BUE

4.2 BB SR

BRE N AR &G A R 155 s, Lo nl RESL I 4 B Rp ] L BR & DA S RRAR 2
P 3L R B N5 T RRA ] . A L S N 5 SRS, IR 08 Eh ek R A
FUHT R B R A SR ER A5 18 3 AR I B BT LA A 58 SR, 0P DL =2
BYPTIRe. BSEA, BRI, BT AL AT AR (1A SR

(1) fE B FRe A

HFE28 A H e BRI R MR, R 9BR 6 224 4 M 2ERT
— A& /N B — Ny LB R RERE, 1 72245 (S3)4Y 40 4rdE, 1 ALERE(S6){E4E 15 4
B, BEEEAE, KEAIEATEASEIIE T 40 404 (0.8 /NHE) B R A B 223 A T i
BERE I B . AW IRE B AT B 288, fE RS,
ZHWHRAAFFEYE SSARE FEE 1801 /LR, (# S6 fei/b
YRR FH] o

R 9B HE R R R
R AR FERIREAE 2 DI T2 2 (NEE)
s1 1
S2 1
S3 0.6
S4 1
S5 1~15
S6 0.25
P15 0.8
(2) BB EREAT RN R

SR A 3SR A PA RO AR Ry [ PR - S B AR, A, SRR =
SRR, LB SRR, EEARSRE AR RS AN B R, ARE T
BEREE O, PR BISERMGE EENERIRTE T, =R RN E
RS
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it I A D R AR S AR R S, TR AR AR RS AR IR,
RIRER T HEHE ER/ DB AR T EEEEE, HE2HAEHEE
1 B RE AR B (AT 52 R0 8% 20180515).

B BRI AT R VUK, BREE /N AT AR RERIEAT idR 1, FOm s a0 8% 9 B
A WAL (ST, SO /NE N AR E H RS, R, SRS FEC,
FRCNB WS FBM N EWEAE . Ay Pia. R, Pk, PSR A R
7 H R EAT AW R RS B RGE TR T R

A RAEWL, S1. S5 A HAMG/NENESEAEH CFEL LIEE, Fr
PUEAT/NERBIRT, MMENALDNE, M2 EFH CERL. Fid
N [ AE-HEA eEB e AP - w |, E=
A AR FRIIER], BAEWAE R/ (FAmE 20 ik
20180517)

SRT, AE AR FRIERE, ANAMEERCHEE, R BT ARG AR
SR, BT DUAESE R BBy, AR A NI R A R, B BE IR AT (R R R
7, HERRUL R REZ IR A MERRC IR, A AR AR B IE 275 .

S3 —IBHE AR/NRINH R ELE, @il ey, ERREEE
JR I AR AT R AR, i A R SRR B3 (FEmB SR
% 20180503)

R, AT A RGBS Btk B 32 Sl DLRR 3 R R P O A
TS 1R S R AT A O A AT BB S T R eV, B
TR RC . AT HERR LSRR T i sl A B AR R LA, AR R
R IRE ], TR MBEIR TSR AAE B B 8 R R B

(3) BAEMHEF R HIETE

IR B E M WEEM I, BIEIAAFEE R Z M 8 E 7 A A
. PLAR HE &S RER(AER 10), 546744:(S1, S3, S4, S5, S6)#S— R/~ & (1)
LR R, DA, A ER A AR TR R AR R
o HHUERT R, IR T 3 AR Ry, A e B e BB B R 2 g
B, FERAE MM EREEIEE, R AR HR) BB N AR
ATty T SR L B R DL R A e 1 L)) AR §2

£ 10 BEEBRE ARFRIITH
AR A N i
1.check the meaning
2.check the characters S1, S3, S4, S5, S6 5
3.use the mobile device to check the videos S1, S2, S3, S4, S5, S6 6
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NEBEMSERER, WA RNEM (G RENE)HRAA ST, BEEH
TEARDUBLEATE 20, TR ska, ~FIY&sC U R AL SRR (W3R 11). X 11 FUR, 3
RrEHE(SL, S4, S6) 2B MR 73, 3 754 (S1,S2, S3) Il /N2 5B A4 4 e
&, 2 (EERA(S3, SE) ke S NHER R4 (S3, S4), S6 A/ N ER P

R U BENBHRTH
INEF R ARG N¥
check the meaning S1, S4, S6 3
use the book to check the words S1,S2,S3 3
check the characters S3, 54 2
check stroke order S3,S5 2
check the pinyin S6 1

ARG, B AR HERE B TERE, SPRCRE R O BN 7 i UL
a2, R AR BIRESEE N, 1. 2 AR Z — B AL 7R U NE B AR A
Eo FBRRIAENESE AR, AR BRSNS R BN IR, R
FrAe &I TR A, RE R EIHA RS, BRI & 240, A ENH. fEf
NN i

4.3 B2EAIRR

AT FUHE— 20/ AR AC Bk LA N B SR A0 Bk 2R S R . AR A/ NE AT
AR EMARE, 6 (oS8 NS E RREHE AR E — A, Ho RIS R M2
HAE, DERA. MR, SRR =M.

FAE R, R 12 8UR 6 1 7F AR ZE RN B B AR A2, — R
INEHBIEE AR R B A AR E S M/ NEEE R, SHEANNEEED
PR 2 . K 13 BN/ NEEERE, 4 (05385 (S1, S4, S5, S6)F H/NELIREF,
A 475 35 (S1, S2, S3, SA)aB /N P U B IR R B Mg e 2B iR, 317
£ H(S3. S4. SO EMRfE & EEIFIR /NE, WEIS/NEMET, 1 A28 H(S4)
RANERETIM . 452, NEmad AR Bi/NE BTG B8 32 10 SRS A S A — 11
H B — BB T, B R A AT Re Rt A s L VR 1 B el R ) 1 5 5 Y 223 SR A
.

R 12 PR TR R R
M| ABC | BAREE I B
AR 6 S1. S2. S3. S4. S5. S6 BETFHN
NE |6 S1. S2. S3. S4. S5. S6 (LK)
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& 13/NEHBE RS SR 4
N | B bk
4 S1. S4. S5. S6 o BT I v
4 S1. S2. S4. S3 Sy A 85 e 3 7]
3 S3. S4. S6 2B NPT
1 sS4 FRRE SR

PR R IR E R e B iR e, B, SR AR
BB MR T EEE AR MEIREREEN, 6 fR2AEHPH 5 2R
RMERE . R 14 BUSTEMH] AR =M, 4 (5% (S1, S4, S5, S6)RK & (i
PR S R H il 5 R D AR I B3 FrRC iR ey, 2 f7(S3 AN SB) LU #F RE K
NS AP BE SRR AR BITE AR R BRBAK BB A R . R 15
BRHUR/NER 4 A2 RO B AR 7 N E BB T N, 2 1524 (S8, S6) &£/
& EEF B MRS L H R RS B T A SRS 1 5

R 14 MEMZBER 2T R
EN) N | 241D B
AR 4 S1. S4. S5. S6 FHT R L AR 2 H 72
2 S3. S5 TFHITHE TR AR Mt 45 1
SN 4 S1. S2. S3. S4 A &3
2 S3. S6 HE

AR, RS S PN IR B S, R B AR R AN R R
TR ], B E AR O ) DABERE L SR REWCR. AS. RAEN. FER.
AT SUEAT Y, MR E MRS LT R A, R 15 BURPEEE AR 2
EERE, PTERENN AR BIRERLAR N (07 57 5 G5 & R 2 (524 (S8, $6) 2 B A .
1S3 £ AR ESE T, W NET; S6 A/ NMEHREMREMREE, 24
FEE R BB RE B e L S B e v, ARG e P Bl N 5238 T AN [ i 2R &
MPE o AW Z AR S BRI S S e g, Rk, JEF RS E A wl Reld
YA PRS2 A RGN 5 SR, W G T A SR A, A R B
B

% 15 SiRRACER A TR AL
AMER | N | 2RSS S &
AR 2 S3. S6 BEHENR Y R

DG ERAN 6 A2 AURE, R 16 Hn DA M8 & 238 i A
W%, IR AP AR H B Af SRR T E, DEEEEE AN T
—PU b, (EF 2N, SEEFEE L, HUSEMEESE &E . NmE M,
AT ERAN PN AR (D) AE . B TR —TH SRR 3 2 47(S3. S6), &9 13 1Y
BB, QWKBEE RV, HEHREEA RS E NBE A 5-6 7, (3)H
— IR, PLPIRAAT PR A HIENEE S . Ghme, EPEEER, 2
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CA B SR SR AR . BRI & OIS ZURE, DA LI e 8 ik, B
A U3 FBEZATERRE, Wik, F%RuGES &R G T BRI R,

K 16 KBRRPIRAA R R RE TR

A | B Il a5
AR INE AR INE AR INE
S1 \Y/ V V \Y/
S2 V V V
S3 Vv Vv V V V
S4 \Y/ V V \Y/
S5 Vv V V
S6 \Y/ V V \Y/ \Y/
NEL 6 6 5 5 2
[ERdae 100% 100% 83% 83% 33% 0%
4.4 BB B RIBUR

AT FURKER A 2 e B R U B 1R B U, M AR
KA R SUBREEENETR, BRI R LS S F A A B o0 A B A

(1) BRBR

B, R 17 BURES IR, 58 3 MERATE SRR S WA Y v
R AMERGEE B HRCAE Y, AR B UL/ NERIE T EMEE 50%M SR,
AR M CHEH Ay S1. S3. Sb, TM/NEXHFHEZR S2. S4. S6, AL REUREEH
WA EMEME @A, BIRREEESERNES BB HRE
FRE MR, SRULVRE AR 2RE, AEE i S IR Al b —F.

R U7 2EENEFEMER
W8 — {1 B VR RC AT P S0 ? A N
AR video S1,S3,S5 |3
Books (/&) S2,54,56 |3

(2) P20 SRR PR EER A 5 A itk

D URHR AT [REFIA MM K TR S AL ] B2 S
JARA, 7 S R A R . DU R LR 5 R PR R TR R A B, 3R
18 Bz 3ALSCRF/INE & (S2. S4. Se)Ra/NE RS HIME, ERESEEHE LN NEN
R C2ENE, B2 CBEERNE(S2. S4), UASEEEC
FE2 30 T PR 1 5% 5 8 (S6)

1M AR M IR 3073 HF# (S S3. S5)Fyn N AR HITE, 40 S1 45 )
AR 1%, WELETEZEY, S3FA AR A IR Kt 2 3 5 A A R I AR
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RO R I S S A, RGET BN R, S5 ARy AR S — D FE I 1Y
S EEE . Kk, B5HAR/NSIEAN TR 5 AN AR B IE)
R 5 PO 5 55 1A FIE

RIS PIEEZEA [RAaHtE] &k [RuZAMk] ZHHAE
JHH RIEEMULNE | IENBC | SRR | SRR

S | NERSEE B |3 S2 WREHE, KTl —EEET, K
CIESGISIRE Sy A, RAEWERAFEE.
N2 ARG FE -
S4 | prefer the books because you can like

watch whatever you want and the video
are a bit too slow.

S6 (R 2 B3R /NE LLB 5 8 LR | can R
FLig like easy to study?
HHMY | AREEAAB. %5 |3 S1 FEA AR video HEF LR Z 1B ...
by BARA B A BT AR B R R
# ] AR video
S3 | think the videos.

Because we can see like characters. | don't
know... like someone is writing it, so we
can see like how supposed to be written.
S5 So I prefer to use the app because it’s
would be like appear step by step slowly
and | quite find interesting

SRBU B THER BT PE B, 3 (22 5 (S2. S4. SE)H AR mMIIAZH
WRoRE R 3R 19 R 30585 E AR A AR F2 R HRI0H B2l M i A 12, HL 3
hr 2B BRI B N, RIER Ay AR 5217 3 M2 B4 A A% A B SR 0 P A
i

K I9AR EMZAZ A
IHH ANB | AR X EH
AR FEM LR 1 S6 FH app LIIRARE like B ¥, A2 paper (1) L
AT LLE, L ARm] ge i i JAM A vh e
AR 52 T N #i0E 3 S2 ‘B transition K& 1, PTDAEESE, FTLLIEBA—
B,
S4 | prefer the books because the video was like a bit
slow
S6 [A £ B action from one 7 to the other 7 it's
KERIRE
AR #AEAR T 2 S2 FEEA AR, WIRECOKLHIES H7, BHR
BTHELMEY, REEHERMET, REFRMEY
il -1 A Ge B B 28 7. A& FRAEE choose
next, next, next.. T LAEEEE, BEZE B DLER ) B
S
S6 B 1515 app 1R cool. It's like 3D FE 151K cool.
Al e — &
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Artramid, FR/NEART AR B TS B, 0 M AR SRR R
DB i AR S R P (AR, B SR BN B . B R E SRR
IR B B AR, DS SN AR, B el R DL RC R L, S
B S ERENE, BUIMER RSB NS 2 . 3 AR M AR H
RIB L DR BB 2 BB N, HIEMCEAOARACSF MRr R, B A e
AR R N EER AR A VE, SREAE A28 W, B A2 B 2 A
NS E ST, PRk, mFEDESE S 2 SRR B LRI NE
e

5. B Fude RELAE

R T HE SR A R A A L PR [, TR, A A SRR TH
H, w38 5BANE ]S B SR AN RZA B R E A AN D 5T FR (Poole,
2015). FERME IR MR BNR T, eI R H B AT L o, AMEE
T Al &5 A AR AL U =M J R B8 B FH DL e 5 i M 28 N
o [RIME, AT A 20 R A8 DL K B YR a] iR 32 S e 5 R 5, SRR A
FEH, WFRREIRFEER, NS —HEENBER L. Ya Bl He(2020)+4
AR HOM BEAR 5% 5 35 50 I Sy3 A B N AR BLAR B, Liu A1 He (2014) 5% LA
HATOMGRFE . A2 A R AIRe | g A B e 228 5 i B i =1
AT E e S R AR . R FUIE FC AT AA DL AL AR £ o0 H 2438
(P76, DA 7 G RS R B i Qa2 8 2 /N AT B OO
FEBEM R, WA AT DU BRI A, PR R R

AHF TR NI S 2 B IR LA KRR, WA s R . B, MRt
N S NS B e AT, R RR A R U B N 2 B SR A
B A 1R R A T R A R ARE Sy . AERT FURBRAS RS A, SE AN EN AR
MEIGIET, DR, BERRIER . JLA Mayer (2005) 1) 2 GG 58 R PR,
KISHIRRE AT EA IR, FXEMAR 52 7H/NEAL, FAXNUEME. IEIFEA
T FCaat, RHESE 7 2 o EEiE UL E M, SRAA SRR Ty, KR
FEE B GEE Ar. BIE, FE B S8 0 ERER A 2 B, Bl
WF IR EER) SR IE H SR T, ReR AR RAR A B AT RN, At th B R e B
PR L5 (2013) (T e RAH B o

HR, U EM B RS 2 s . AT LR R DA B R A
HURMESAR S ChE) RPRARE, HARSEEE T By E 8%
fC MEREEEAE, s FPFEEGERS N A B BERER . AR ZUM AL TR,
SRFM At T B O RS R E AR S B AR, RIBERE B B
BEEAA ORI E A, QAT R A B BB R B, RRBITERy, BE
HEE AR, UETEE @R . P, By A 2B ]
PR LS AR BT 2Ry B DA S AN [R5 3 2 1) 535 SRS
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=, HHIEUART AR MR E S B ML ARy, WEE R EI A E R,
B Ye Al He(2020 )R FUAE SRARML,  Hoiah SR 5 A0 AR 8l B )95 552 38 s
P H B R IN BE T B T IRTHE W E BN B W22 5, ASHIE FE /N E AN
AR R ERRESRTH S B 7 AR AE /1, (H A HUIHR B 2 5. IRIEATT 2
PR, MRS E B WSR2 HAE MY, HEZBRARLEE SO
MR, R, JANERT AR #RERCE)Z LR RIS BB B . RAEAT
R IR T A A E BN RE R B AT A WO R R N

FY, EARA O Al B A 4 MR 2 E R R M 1 S P, T AR 2
P T 8 5 4 A (1 B RE B LU RS R R s B R 30, A 5238 3 TR i B vt
BB AR B A A IE . B T B RS B  3E  BO I A RR A 2
WAL SR, LS RIFIE T Mayer (2003)BIES, 784S E 3 1E 2 IR 1) 2
BIREA, EEEEREEE [RRDH] W TEF ], AR . AmESimAR
ANEBGEEALE) AR TR SR AL 155 55 D R BUIE e 0 B LR

A%, ASHETCRI &R 53 2 W) S35 8w e R AR ) S 5 R, H 2 B0
TEEENRATIRAM B RE 2R 3, SRR RE A M BB R Z R R B DB R R M2 T
VEA TR RSB, R Bt S B E AR, 1L Murat (2013)32 HERFE
FOM B I R A R, AR R SRR E A H QS R RR B SR

LB R ER IR RS VER B B 58 MG 2 ool TSR M BB A R
ARTH WIS T ReRERE /T, HIL R AN 5 I RREC RG] R A 2 i A AL PR
B WS E BB RSB T R, R 2T a B S, R ] SOl Ak
HREEAE DL E B2 R DGR AL 2 B SR E S . i, AR E T RE
MTHERER, TRIRE, HEARNEATEREEETEENNE, AR HEN
FRAR T Btk (O BR By, AT D SRR RR = AR S, DL AR B R
I AL 22, BAT AR AT RETEAR &

6. it 70 KR ] B ok

AW TR AR BT, I, #rBETIGTR BEF B RIRDL, LU ESIAN T
BRI B2 TR AR S k. B 5, AWTFUR R =0 ST 2 R A HER B R AL
LR SRIEERFE S, R UEARA BUD TR A SRR SRR, R A IBIE TT T AN BE 22 BRI
BEE, B HRAN 2 B BB AT T DU BB L IR R iR %
HER T gt a LR R ER. B, AR ARANTE S, HEES
IR B I BPRASHRAE, FLEE TR I 2 STt IR0 T e B 1 5%
BHEMEALEE 2 B EFRA R, B, KRBT A R e 515 3 s D4
o S (AR B AT IR BT AT, d LA BB R, DB R LR A
[l S AR U S BRI BR U S = AR SRE RSB EhHEARKE
BIAH, ARARWEFCA] G A R B A REE S THH AT .
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Pretest week 3

Name: Nationality:

—. Please write down the pinyin of the radicals.

Example 5

Pinyin ma
radicals I_I] ]:[ ;J: ‘} IB\ ‘I‘ ﬁ; }E‘
Pinyin
meaning

. Please find the radicals of each characters that you could recognize by coloring the

radical(s).
Example

iz, ¢ 15 V2 1]
Al 44 iR
= pr B3k &
SHEARECANE

-

Gl

L
|

-

N

T]
> |

B~ W
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Posttest week 3

Name: Nationality:
1. How much time do you spend in the radical cards?
i HYRTE 2 D IRy [H]?
2. What do you do when you are using the radical cards?

e TR I, @O

Only read the cards &

check the stroke order & 2£JIE

check the meaning & %%

use the mobile device to check the

videos H M

Others HAth

3. Do you think these radical cards are helpful for you to finish the exercises from

class? Yes/ No

PREEAT TR T LR RS2 B R 1 €12

If yes, which parts?
AL, W2

radical &1tk stroke order 2& I
meaning #H5E videos §H
Others HAth

4. How do you like the AR videos?
TREEASR Fr B ERR?
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—. Please write down the pinyin of the radicals.

Example )55
Pinyin  ma/m Y~

radicals rlj ]:[ ;J: ‘} I[L\ ‘I‘ "(Z )5

Pinyin
meaning

. Please find the radicals of each characters that you could recognize by coloring the
radical(s).

—~<.
D
O
Jm
5

I
N

—
NT
>
Y
CH | ) | T
~Zv
J
B
|

> |
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o=
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Abstract: Previous literature shows gaps in effective ways to enhance
phonetic acquisition among beginning-level learners of Chinese, including
tones, initials, and finals, especially in settings outside of laboratories. The
present study explored the effectiveness of integrating self-paced use of
online applications in non-lab settings in helping students improve their
perception and production of Chinese syllables. Three groups of
participants were recruited and they underwent training in different settings:
one group received four 15-minute sessions using online applications in
class; one group completed the same sessions outside of class; the third
group received traditional teacher-led instruction and pen-and-paper Pinyin
practice in place of the practices using online applications. The two
experiment groups performed similarly: both groups showed Dbetter
retention of their gains after the training ended than the traditional
instruction group. Learners also embraced the use of these online
applications as effective learning aids.
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1. Introduction

Intelligible speech is essential for effective communication, and good
pronunciation is an integral part of that, especially for second-language (L2) learners
(Arteaga, 2000; Morin, 2007; Thomson & Derwing, 2015). Good pronunciation also helps
the construction of a learner’s identity in the target language (Levis, 2007). Instruction and
training in pronunciation in second language acquisition is indispensable if learners wish
to achieve targeted proficiency. However, in the traditional language classroom setting,
instruction on pronunciation is often neglected in favor of the development of other skills
such as linguistic competence, writing, and so on. (Isaacs, 2009; Thomson, 2011). Studies
have shown that students rarely receive sufficient instruction and feedback on
pronunciation from their teachers due to a lack of time and/or appropriate resources
(Collins & Munoz, 2016; Neri et al., 2010). As a tonal language, Chinese pronunciation
system employs different pitch heights and contours to distinguish meaning and has some
consonants and vowels that are challenging to English-speaking learners of Chinese (Chun
et al., 2015; Jongman et al., 2006). For beginning adult learners, the first few weeks of
exposure to the Chinese language constitutes a critical window in the development of their
ability to perceive and produce Chinese sounds because adult production and perception
systems demonstrate only a certain degree of plasticity (Wang et al., 1999; Wang et al.,
2003).

Pronunciation training for Mandarin Chinese is closely related to Pinyin, a
transliteration system using Roman letters to represent the sounds of Mandarin Chinese.
Pinyin is currently the most popular tool Chinese language learners use in learning Chinese.
Chinese learners not only need Pinyin to learn the Chinese sounds, but can also use it as an
aid for reading Chinese texts and to key in Chinese characters on their computers (Shei,
2014). Pinyin enables adult non-native speakers to better grasp the Chinese sound system
and learn new vocabulary more quickly while developing spoken language proficiency
without being intimidated by Chinese characters (Everson, 2011).

The Pinyin system consists of initials, finals, and tones. The initial represents the
consonantal beginning of a syllable. Finals are mainly vowels or vowels with nasal endings
that follow the initial in a syllable. There are four tones in Mandarin Chinese, namely the
high-level tone (T1), the high rising tone (T2), the dipping tone (T3), and the high falling
tone (T4). These four tones are represented by diacritic marks that are placed over the main
vowel in each syllable. The Pinyin system seems to be simpler than Chinese characters as
a way for English-speaking L2 Chinese learners to learn pronunciation as it employs the
same Roman letters used in English. However, learning Pinyin is not as simple as many
people believe. In Pinyin, one letter may represent many different phonemes which sound
very different to non-Chinese speakers. For example, the letter e can either be transcribed
as [ or as [e]. The same Roman letter may represent similar yet different sounds in
Mandarin Chinese and English. For example, the letter ¢ is pronounced [ts"] in Chinese,
whereas it is pronounced [k"] in English most of the time. Learning Pinyin means
essentially learning a new orthographic system: learners need to establish the correct
sound-symbol mapping while acquiring the Chinese pronunciation system. Li and Xu
(2018) did a survey among instructors of Chinese and found that the majority of them
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agreed upon the importance of learning Chinese Pinyin while lamenting the limited
instruction time that can be devoted to teaching Pinyin in class. It would seem, then, that
Chinese teachers all face this question: How to assist Chinese learners most efficiently in
mastering Pinyin given the limited instruction time? Computer-assisted pronunciation
training (CAPT) might be an answer. Levis (2007) reviewed major empirical studies on
CAPT to discuss how technological tools that have long been used in phonological training
can also be applied to teaching. These studies show that CAPT is effective in improving
pronunciation accuracy and that CAPT learning transfers to novel contexts and lasts over
time. There is also evidence showing that improvements in perception can lead to
improvements in production (Bradlow et al., 1997). Levis (2007) pointed out that CAPT
can provide individualized instruction outside of class and can also help those instructors
who feel unprepared to teach pronunciation due to lack of proper training.

There have been studies on how CAPT can help L2 Chinese learners acquire the
Chinese pronunciation system (e.g., Beutner, 2001; Chun et al., 2015; Godfroid et al., 2017;
Wang et al., 2003). However, most of the studies focus on tone acquisition and few studies
focus on the acquisition of consonants and vowels. This study, aiming to provide a possible
solution to the current dilemma in Pinyin instruction and phonetic training, investigated
whether CAPT can help L2 Chinese learners establish the mapping between the Chinese
pronunciation system and Pinyin, including consonants, vowels, and tones.

This article is organized as follows: Section 2 provides an overview of the research
on pronunciation instruction (PI) and the integration of CAPT and Chinese phonological
training. Sections 3, 4, 5, and 6 describe the current empirical study, including research
questions, methods, results and discussion. Section 7 draws a conclusion based on the
experiment and discusses the pedagogical implications of this study. Section 8 considers
the limitations of the current study and suggests directions for future research.

2. Research on Pronunciation Instruction (PI) and the Integration of CAPT and
Chinese Phonological Training

Most studies on pronunciation instruction (PI) and the integration of CAPT and Pl
have investigated its effectiveness on learning segmental and suprasegmental features of
L2 English. Saito (2012) did a synthesis of 15 quasi-experimental studies that explored the
effects of instruction on the development of L2 pronunciation. Ten of the studies focused
on L2 English, three on Spanish, one on French and one on Portuguese. None was on L2
Chinese. Lee et al. (2015) did a meta-analysis of Pl effects based on 86 studies. They
pointed out that 83 out of the 86 studies involved either L1 or L2 English and thus a more
diversified sampling in research along this line was called for. Mahdi and Khateeb (2019)
did a meta-analysis on the effectiveness of CAPT based on 20 studies. Nineteen out of the
20 studies focused on L2 English. Because the relation between L1 and L2 has an impact
on the acquisition of L2 pronunciation (Flege, 1995; Thomson, 2011), the skewed sampling
(a majority of the studies in L2 English) in Pl and CAPT research could be affecting the
generalizability of the findings from these studies to the instruction of pronunciation in
other target languages, including L2 Chinese.
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Among the studies on the training of students in Chinese pronunciation, there are
many that focus on helping students improve either their perception or their production of
Chinese tones, and the majority of these studies concern themselves with auditory training
(Zhang, 2018). Wang et al. (1999) found that intensive tone training in a lab setting could
improve L2 Chinese learners’ perception of tones. This kind of training can also facilitate
production (Rochet, 1995; Wang et al., 2003). A similar trend appears in CAPT research
on the training of L2 Chinese pronunciation. Most studies focus on the perception or
production of tones after some CAPT intervention. Beutner (2001) found that using
computer-assisted interactive feedback helped L2 Chinese learners improve their tone
production. Chun et al. (2015) found that L2 Chinese learners’ tone production improved
after they compared the visualizations of the tones they produced with those created by
native-speakers. Godfroid et al. (2017) explored whether the types of cues, used alone or
together, had an impact on the training effects of learners’ perception of Chinese tones and
they found that dual-cues did not offer an advantage over single-cues and that pitch
contours and numbers worked better as cues than colors. However, the studies were all
conducted in a lab setting. Can similar but more flexible training be conducted out of the
lab to assist learners’ acquisition of the Chinese pronunciation system? As Thomson (2011)
points out, there is a gap between the findings from experimental studies and actual
classroom implementation. More studies in classroom settings with training procedures
that can be mimicked more easily in similar situations are clearly needed.

However, some studies (Olsberg et al., 2007) discovered a dependence of tone
perception on syllable perception. They found that once the spectral information was
removed or filtered, subjects’ ability to identify the tones decreased. Sharma et al. (2015)
found that native speakers of Chinese had as much trouble identifying finals in non-word
syllables as they did identifying tones. Lin and Lin (2010) found that vowel information
was available earlier than tonal information in native Chinese speakers’ perception of
monosyllables. Hu (2009) found that both native speakers of Chinese and L2 Chinese
learners performed better in perceiving a whole syllable than in perceiving tones, initials,
and finals. There was no significant difference in their perception between tones and finals.
Pytlyk (2011) established that orthographic information exerts influence on L2 learners’
perception of phonemes and whole syllables. All of the studies indicate that initials and
finals should be part of the training process though more research is needed on how to help
learners improve their perception of initials and finals.

Research from previous studies in the areas of both Pl and CAPT has shown that
production is closely linked to perception (Baker & Trofimovich, 2006; Flege, 1995;
Thomson, 2011). As Thomson (2011) puts it, “in most cases, pronunciation inaccuracies
betray underlying perceptual inaccuracies” (p.744), therefore, “improvement in perception
should allow learners to more effectively monitor their own productions” (p.749). Previous
studies have shown that training in perception can result in an improvement in production
(Bradlow et al., 1997; Lambacher et al., 2005; Thomson, 2011; Wang et al., 2003).
Bradlow et al. (1997) found that, after receiving perception training in distinguishing
between the two English consonants /I/ and /r/, L1 Japanese learners of L2 English
improved their pronunciation of these two consonants. Wang et al. (2003) noted an 18%
improvement in the pronunciation of Mandarin tones among L1 English L2 Chinese
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learners after perceptual training. Thomson (2011) found that, after receiving computer-
based high variability phonetic training (HVPT ) in the pronunciation of 10 English vowels,
L1 Chinese L2 English learners significantly improved their pronunciation of these vowels
as measured by intelligibility. However, these studies either focused on L2 English
consonants or vowels, or tone production among L2 Chinese learners. Few studies have
looked into whether computer-assisted perception training might help L2 Chinese learners
improve both their perception and their production of Chinese consonants, vowels and
tones.

The present study fills the gaps by investigating whether CAPT used in a non-lab
setting can help L2 Chinese learners establish the mapping between the Chinese
pronunciation system, including tones, initials and finals, and Pinyin, and whether
perception training for learners can help their production in these aspects.

3. Purpose of the Current Study

Our study addresses some of the gaps identified in the discussion above and
explores the way that integrating computer-assisted training programs — online applications
in this study — into the language instruction curriculum can help students improve their
perception and production of Chinese syllables, including initials, finals ) and tones.
Specifically, this study addresses the following questions:

1) Can online applications help students improve their overall perception of Chinese
initials, finals and tones?

2) Can online applications help students improve their production of Chinese initials,
finals and tones?

3) Does the context of the training (i.e., in class or outside of class) have an impact
on the training results?

4) How well are the online training applications accepted by learners of Chinese?

4. Methods

The study adopted a quasi-experimental design, including a pretest, the training, a
post-test, and a delayed post-test. A delayed post-test was included to see if any training
effects were retained after the training period.

4.1 Participants

Twenty-six English-speaking learners of Chinese from two universities in the
American Midwest participated in the study. They were all beginning-level Chinese
learners who had no experience learning Chinese or any tonal language before the training
started. Three intact classes were used as convenient samples. The classes were put into
three settings: Group 1 received the treatment (i.e., use of online applications) in class,
Group 2 received the treatment outside of class, and Group 3 did not receive treatment
either in class or outside of class; instead, they received traditional instructor-led training
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in class (i.e., no online applications) and did traditional pen-and-paper Pinyin practice
outside of class to make sure their Pinyin practice time was comparable to that of the two
experimental groups. Group 1 and Group 3 were from one university and Group 2 was
from another university. The groups were assigned in this manner so that the differences
observed, if any, would more likely arise from training rather than possible differences in
the student population, although these two universities are both located in Midwest and
have a similar student composition. The pre-test showed that there was no significant
differences among the groups. The study started with 33 qualified participants, however,
seven participants either did not complete one of the tests or missed a training section and
were thus excluded from our analysis. Table 1 summarizes the distribution of participants
and their demographic information. None of the participants had any history of hearing,
speech, or language difficulties.

Table 1 Demographic summary of participants

Group No. Gender Age

Group 1: Training in class 12 M=6; F=6 20

Group 2: Training outside of class 5 M=3; F=2 19

Group 3: Traditional instruction 9 M=4; F=5 19
4.2 Materials

Two online applications were selected as training material: one is the Pinyin
learning application (Pinyin Practice hereafter) embedded in the website
http://www.pinyinpractice.com; the other is Pinyin Tutor (https://sla.talkbank.org/pinyin/),
a website developed by a research group at Carnegie Mellon University. Pinyin Practice
provides practice in different categories: tones, initials, and finals. There are also self-
administered quizzes that ask students to type in the Pinyin of the sound they hear,
including tones. For the practice part, learners listen to the syllables, with a choice of screen
display — either characters or Pinyin, or both, or none — and then they either pick or enter
the target part (tone, initial, or final). Instant feedback is given (correct or incorrect) after
each attempt. Correct answers are displayed after a certain number of attempts that can be
pre-set by the learner in the self-administered quiz mode, but not in the practice mode. A
running tally of both successful and unsuccessful attempts is displayed throughout the
process.

Pinyin Tutor provides students with a similar platform on which to practice their
perception of Chinese pronunciation and to match it with Pinyin orthography. Learners
listen to a target syllable or word and then type the Pinyin into a text box to indicate what
they hear. If what is entered matches the sound that was produced, positive feedback
(congratulations) will be given and the next target item will be presented. If what is entered
is not correct, the Pinyin Tutor gives feedback on which component of the entered syllable
is incorrect and lets the learner try again. Learners can also click on “Listen to Your
Attempt” button to hear the sound that matches the Pinyin they have entered so that they
can compare the two syllables and notice the difference. In addition, Pinyin Tutor
automatically collects the incorrectly perceived syllables and keeps them through
subsequent practice rounds until all the syllables are correctly entered in Pinyin. These two
online applications were chosen because they are both free and can be used on any digital
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device. More importantly, they both provide instant feedback, which is considered one of
the most beneficial and important features for CAPT (Lee et al., 2015; Levis, 2007,
Thomson, 2011.)

4.3 Measurement of Perception and Production

Participants completed one perception task and one production task on each pre-
test, post-test and delayed post-test. The perception task (Task 1) had three sections, with
22 tokens in each section. In Section 1, participants listened to a syllable three times and
then wrote down the initial and tone they heard as the final of the syllable was provided.
Section 2 followed the same design but elicited responses only to finals and tones. Section
3 elicited responses to the whole syllable. The syllables were not selected from any
textbooks. Eleven initials and 11 finals were used in the perception task. The initials
consisted of two subsets: one that was easy to identify and one that was more challenging
to identify as determined by findings from previous research (Hu, 2009; Pytlyk, 2011).
There were two categories of finals: simple vowels, and compound vowels. The initials
and the finals were then put together so that a) each initial and each final appeared four
times, and b) each syllable was a meaningful syllable in Chinese (See Appendix A for a
complete list of the syllables used in Task 1). The syllables used in Sections 1 and 2 were
the same, though given in a different order. The tokens in Section 3 were different from
those in Sections 1 and 2.

The production task (Task 2) consisted of the 44 syllables that were used in Task 1
(see Appendix B). Participants were asked to read the syllables aloud as accurately as they
could. They recorded their readings and then submitted the files to a learning management
system.

4.4 Procedure

Because this study was conducted at two universities instead of one, extra effort
was made to keep the research context as consistent as possible. During the period in which
this study was conducted, instructors of these three participating classes strictly followed
the same class schedule and used the same set of instructional materials including the
PowerPoint presentation on Pinyin, classroom practice materials, and assignments. These
three groups differed only in the way they did Pinyin practice (using online apps vs. not
using them; using online apps in class vs. using them outside of class), which is the focus
of this study. In this way, except for the training methods, the input and feedback
participants received was as similar as possible under the circumstances. Instructors briefly
introduced Pinyin and the Chinese pronunciation system before the training started. All
three groups of participants signed consent forms and then took the pre-test. In the pre-test,
Task 1, the perception test, was completed in class and Task 2, the production test, was
assigned as homework. The training period included four 15-minute sessions implemented
over two weeks. During the training period, participants received either instructor-led in-
class Pinyin training or training using online applications in class.
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Group 1 participated in the training sessions using the online applications in class:
they used Pinyin Practice for the first two sessions and Pinyin Tutor for the remaining two.
After class, they completed worksheets on Pinyin. These worksheets provided practice on
tones, initials and finals and they were designed to be completed in 15 minutes. Group 2
received traditional instructor-led Pinyin practice in class, during which the instructor
listened to students’ pronunciation and gave corrective feedback when needed. After
watching tutorial videos that showed them how to use the online applications, participants
in Group 2 completed the training sessions as after-class assignments. They were asked to
practice Pinyin on Pinyin Practice or Pinyin Tutor for 15 minutes for 4 days and report the
time they spent and any issues they encountered. Group 3 worked as the control group.
They did not use either application, neither in class nor after class. Instead, they received
traditional instructor-led practices in class, similar to what Group 2 received, and
completed the same worksheets as Group 1 did after class. This design was created to
ensure that the Pinyin practice each group received and completed was comparable.

Table 2 Training design and training materials

Groups In-class practices Outside-class practices
Group 1 On-line applications Pinyin worksheets
Group 2 Instructor-led Pinyin practice ~ On-line applications
Group 3 Instructor-led Pinyin practice Pinyin worksheets

All of the groups took a post-test right at the end of the training period and then
took a delayed post-test four weeks later. Both the post-test and the delayed post-test
consisted of a perception task and a production task. The tokens used in the post-test and
the delayed post-test were the same as the ones used in the pre-test, but in a different order.

After the delayed post-test, a survey was given to the students in Groups 1 and 2 to
collect feedback on the use of the online applications. The survey had multiple choice
questions, Linkert-scaled questions, and open-ended questions. Please see Appendix C for
the whole survey.

4.5 Data Coding

The authors graded Task 1, the perception task, manually. In this task, students
heard a sound and then provided a missing initial, final and/or tone. The participants
received 1 point for each correct initial, final and tone. Accuracy rates were calculated for
a) each category: initials, finals, and tones; b) each participant, and c) each specific initial,
final, and tone. The two authors graded all the answers separately and then compared the
results: the two sets had been graded exactly the same way. Thus, the inter-rate reliability
for this part was 1.

For Task 2, the production task, three raters in total were involved in the rating
process. Two raters listened to the syllables and graded the initial, final, and tone of each
syllable on a 5-Linket scale with 5 being native-like and 1 being totally unintelligible. Each
rater independently rated all 26 participants on all 44 syllables recorded in the pre-test,
post-test and delayed post-test. If there was only a one-point difference between the two
raters, the average of the two scores was used. If the difference was more than one point,
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the third rater was enlisted to listen to those syllables and rate them and the average of the
three scores was used.

All of the data were first recorded in an Excel file and then exported to SPSS for
statistical analysis. The student survey was distributed in hard copy and responses were
entered in an Excel file and manually analyzed question by question. For the perception
and production data, mixed measures ANOVAs were conducted to compare the means.
The small number and uneven distribution of participants in each group reduced the power
to detect significant differences, but the assumptions behind the decision to use ANOVAs
were satisfied. A Quantile-quantile plot of residues was created and did not show any
significant departure from normality. In other words, no group sample deviated
significantly from normal distribution values. Adjustments were made when the Test of
Equality of Covariance was significant.

5. Results

The results are reported based on the research questions listed in the previous section. The
scores from the overall perception and from specific components, namely initials, finals,
and tones, are reported first, followed by the overall production scores and specific scores
from initials, finals and tones.

5.1 Results of the Perception Tests

The overall performance results of the three groups across the three perception tests
are summarized in Figure 1 and Table 3. Group 1 and Group 2 show a similar trend: their
perception accuracy increased over time: from pre-test, to post-test, and to delayed post-
test. Meanwhile, the standard deviation declined along these tests, which means the
performance within each group became more consistent. However, the same trend was not
found among the students in Group 3, whose perception accuracy showed an increase on
the post-test but a decrease on the delayed post-test. Likewise, the standard deviation
fluctuated among the tests, which indicates that the variation within the group remained
large.

Table 3 Perception accuracy rates among the groups across the three tests

Groups Pre-test Post-test Delayed Post-test
M SD M SD M SD
Group 1 (Training in 602 179 812 132 83.4 9.8
class) n=12
S 2 (I 551 255  79.6 6.4 84.8 6.0
outside class) n=5
Group 3 (T raditional 538 172 799 115 772 144

instruction) n=9
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Overall Perception Accuracy across Groups
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Figure 1 Perception accuracy among the groups across the tests

In order to see whether the differences among the groups within each test and across
the tests were statistically significant, a mixed measures ANOVA was conducted with the
within-group factor having three levels: pre-test, post-test and delayed post-test and with
group as the between-subject factor. When the mixed measures ANOVA was first run,
Box’s Test of Equality of Covariance was significant (p = .011). After removing two
outliers from Group 3 and one outlier from Group 1, the equality of covariance was not
significant (p = .097). The assumption was thus satisfied. Since Mauchly’s Test of
Sphericity was also significant (p = .002), the adjusted values from Greenhouse-Geisser
corrected analysis are reported here. There was a significant main effect of time: F(1.35,
19) = 64.80, p < .001. The results of pair-wise comparisons show that the accuracy rates
on the post-test and the delayed post-test were significantly better than those on the pre-
test. There was no significant difference between the delayed post-test and the post-test.
However, there was no interaction effect between time and group: F (2.70, 40) = .57, p
=.69. The results indicate that all of the groups did better after the training, and their gains
were largely retained in the long term. However, the improvement across the tests did not
differ significantly among the groups.

The perception accuracy rate for each category — initials, finals, and tones — was
also calculated by sections in the perception test: Section 1 asked students to provide the
missing initials and tones, Section 2 asked students to provide missing finals and tones,
and Section 3 asked students to provide the whole syllable. The purpose of this approach
was to determine whether there was any difference in the accuracy rate under different
settings: either with part of the syllable provided or without. Therefore, the accuracy of
initials and finals was calculated in two settings: either with finals or initials provided or
without. In other words, for initials, Setting 1 means finals were provided and Setting 2
means nothing was provided, and, for finals, Setting 1 means initials were provided and
Setting 2 means nothing was provided. The accuracy of tones was calculated in three
settings: Setting 1 where an initial was provided, Setting 2 where a final was provided, and
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Setting 3 where nothing was provided. The results of participants’ perceptions of initials,
finals and tones in different settings are summarized in Table 4, 5, and 6 respectively.

Table 4 Initials accuracy rates among the groups across the three tests
Groups Pre-test Post-test Delayed Post-test
Settingl Setting 2 Settingl Setting2 Setting1  Setting 2

M(SD) M(SD) M(SD) M(SD) M(SD) M (SD)

(Traiﬁifufnlclass) 57.6 60.2 78.0 80.7 80.7 79.9
g (13.2) (990 (172) (112) (112 @112

n=12
(Traﬁ]'{g;%ftsid , 682 636 736 755 79.1 81.8
class) n=5 111 (195  (109) (119  (127) (5.6)
(nggi‘ifoﬁ y 48.0 55.1 78.8 80.3 74.2 76.8

instruction) n=9 (204)  (117)  (183) (118) (12.7) (14.1)

Table 5 Finals accuracy rates among the groups across the three tests
Groups Pre-test Post-test Delayed Post-test
Settingl Setting 2 Settingl Setting 2 Setting 1  Setting 2

M(SD) M(SD) M(SD) M(SD) M(SD) M (SD)

(T?;ﬁ]‘fﬁglin 648 462 777 727 852 758
class) n=12 (20.2) (22.3) (22.3) (16.6) (16.5) (18.1)
(Traﬁwlirg;%tftside il 48.2 70.0 68.2 84.5 68.2
class) n=5 (135  (224) (6.9) (12.4) (83)  (14.0)
(T?ggilifoﬁal 65.7 40.4 813 72.7 85.9 70.7

instructiony =9~ (179 (145 (145 (169)  (121)  (186)

Table 6 Tones accuracy rates among the groups across the three tests

Groups Pre-test Post-test Delayed Post-test
Setting Setting Setting Setting Setting Setting Setting Setting Setting
1 2 3 1 2 3 1 2 3
M M M M M M M M M

(Sb) (D) (SD) (SD) (Sb)  (SD)  (SD)  (SD)  (SD)
Group 1 61.0 65.2 66.3 88.6 85.6 85.2 85.6 89.0 87.5
(Training in
class) n=12  (29.1) (27.0) (22.6) (115) (12.2) (126) (125 (7.6) (11.3)
Group 2 45.4 45.4 53.6 90.0 90.9 89.1 91.8 945 93.6
(Training
(48.1) (449 (429 (8.1) (9.6) (10.0) (9.9 (3.8) (6.9)
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outside

class) n=5

Group 3 55.6 53.5 58.1 82.3 83.8 79.8 79.3 77.3 75.3

(Traditional

instruction) (22.8) (31.1) (28.2) (18.4) (17.2) (129 (179 (219 (219
n=9

The breakdown into initials, finals and tones followed a similar trend. Each group
showed an improvement in their accuracy in perceiving the segments and tones
immediately after the training period. Mixed measures ANOVAs were conducted with two
within-group factors: time, and setting, and one between-group factor: group (training
method). The results also showed a similar trend: the main effect of time was significant
with initial (F(2, 22) = 31.37, p <.001), finals (F (1, 23) = 44.55, p < .001), and tones (F
(2,22) = 21.06, p < .001). There were no significant differences between the groups in
perceiving initials, finals, and tones. These results indicate that participants from all groups
improved their perception significantly over time, however, this improvement did not differ
significantly among the groups. However, the numerical values on the delayed post-tests
show that the two groups that used applications either retained or improved their accuracy,
whereas the traditional instruction group showed some decrease in their perception of
initials, finals (in the setting of “initials provided”), and tones.

All of the groups showed similar accuracy in perceiving initials and tones in
different settings, i.e., when either part of a syllable was provided or was not. However,
the accuracy in perceiving the finals did show a significant interaction between time and
setting (F (2, 22) = 8.95, p = .001.): participants from all groups increased their accuracy
in perceiving the finals over time, but, although the accuracy rates were still higher with
Setting 1 than with Setting 2, this increase was significantly greater in the setting in which
initials were not provided (Setting 2) than in the setting in which they were provided
(Setting 1). And, the performance of the two online application groups on the delayed post-
test, in particular, showed that they had retained their improvement.

In summary, results from both the overall perception accuracy and the breakdown
into categories of initials, finals, and tones show that there was significant improvement
after the training, whether it was received through online application or traditional
instruction. However, as indicated by the results of the delayed post-test, the groups that
used online applications as the training method not only retained their improvement but
showed further progress. Although this difference was not significant, the trend was
observed across all the sub-categories. As for the settings in which the initials and tones
were elicited, there was no significant difference between them. However, the setting did
have a significant impact on the perception of finals: the accuracy was significantly higher
when initials were provided than when they were not. However, the online applications
helped them improve more in the setting without initials than in the one with initials
provided.
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5.2 Results in the Production Tests

In the three production tests, participants read aloud a list of 44 Chinese syllables
and recorded their readings. Each syllable was rated separately by initials, finals, and tones
on a 5-point Linkert scale. The overall production scores of each group across the pre-test,
post-test, and delayed post-test are reported first followed by performance scores which are
broken down into specific categories: initials, finals, and tones.

The results of the overall performance of the three groups across the three
production tests are summarized in Figure 2 and Table 7. The raw scores were based on a
5-point Linkert-scale. They were transformed into percentages to make them comparable
with the perception accuracy rates. The results indicate that all of the groups improved their
overall production of Chinese syllables over time. The traditional instruction group showed
a greater increase on the post-test than the two groups that used online applications.
However, the two groups that used online applications showed a greater improvement than
the traditional instruction group on the delayed post-test.

Overall Production Accuracy across Groups

100
90

80
70
60
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1
0

Pre-test Post-test Delayed Post-test

O O O O O

B Group 1(in class) Group 2 (outside class) B Group 3 (traditional)

Figure 2 Production scores (%) among the groups across the tests

Table 7 Production scores (%) among the groups across the three tests

Groups Pre-test Post-test Delayed Post-test
M SD M SD M SD
Groupl(Training o 174 g2 11.6 87.2 6.9
in class) n=12
Group 2 (Training
outside class) n=5 58.0 14.5 78.5 9.3 85.3 6.4
Group 3
(Traditional 50.0 17.1 84.8 10.9 86.5 7.7

instruction) n=9
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In order to see whether the differences among the groups within each test and across
the tests were statistically significant, a mixed measures ANOVA was conducted with the
within-group factor having three levels: pre-test, post-test and delayed post-test and with
group as the between-subject factor. Since Mauchly’s Test of Sphericity was significant (p
=.003), adjusted values from Greenhouse-Geisser corrected analysis are reported here.
There was a significant main effect of time: F (1.42, 22) = 151.16, p < .001. The results of
pair-wise comparisons show that the production scores from the post-test and the delayed
post-test were significantly better than the pre-test (p < .001). The scores on the delayed
post-test were significantly better than those on the post-test (p = .012). However, there
was no interaction effect between time and group: F (2.85, 44) = 2.19, p = .11. The results
indicate that all of the groups did better after the training, and their improvement continued
after the training. However, the improvement across the tests did not differ significantly
among the groups.

The production scores from each category — initials, finals, and tones — were also
calculated. Since the results from each category were different, they are reported here one
after another. Each initial, final, and tone from each syllable was rated on a 5-point Linkert
scare. An average score was calculated for each participant regarding their pronunciation
of the initials, finals, and tones on each test. The purpose of doing this was to gather more
details about their production and their improvement after their training in order to
determine whether their progress was even across these categories. The results of
participants’ production of initials are summarized in Table 8.

Table 8 Scores on production of initials among the groups across the three tests

Groups Pre-test Post-test Delayed Post-test
M SD M SD M SD
Groupl(Training 49, 147  ga9 99 859 84
in class) n=12
Group2(Training 37 59 gog 97 846 44
outside class) n=5
Group 3
(Traditional 48.8 17.0 87.9 8.0 85.6 7.1

instruction) n=9

All of the groups showed an increase in their production scores on the post-test.
The groups that used online applications (Group 1 and Group 2) showed less improvement
on the post-test given immediately after the training than did the group who received
traditional instruction (Group 3). However, both online application groups showed some
improvement on the delayed post-test, whereas the traditional group showed some decrease.
A mixed measures ANOVA was conducted with one within-group factor: time (three levels:
pre-test, post-test, and delayed post-test) and with group as the between-group factor. There
was a significant main effect of time: F (2, 22) = 74.71, p < .001. There was no significant
main effect of group (F (2, 23) =.164, p = .85. However, there was a significant interaction
effect: F (4, 44) = 2.77, p = .038. These results indicate that participants from all groups
increased their scores in pronouncing the initials over time, but this increase was
significantly different among groups over time, as discussed above.
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Table 9 Scores on production of finals among the groups across the three tests

Groups Pre-test Post-test Delayed Post-test
M SD M SD M SD
Groupl(Training ;8 151 789 154 845 86
in class) n=12
Group2(Training 5, 155 779 8.1 81.8 73
outside class) n=5
Group 3
(Traditional 50.3 18.9 80.0 12.2 84.9 9.1

instruction) n=9

The results of participants’ production of finals are summarized in Table 9. All of
the groups showed improvement in their pronunciation scores on both the post-test and the
delayed post-test. The group that used online applications in class (Group 1) and the
traditional instruction group (Group 3) showed equal improvement in their scores, whereas
the group that used online applications outside of class (Group 2) showed less improvement.
The reverse trend was observed on the delayed post-test: the groups that used online
applications, especially the one that used them outside of class, showed more improvement.
A mixed measures ANOVA was conducted with one within-group factor: time (three levels:
pre-test, post-test, and delayed post-test) and with group as the between-group factor. There
was a significant main effect of time: F (2, 22) = 72.41, p < .001. There was no significant
main effect of group: F (2, 23) = .09, p = .911. There was no significant interaction effect
between time and group: F (4, 44) = .77, p = .552. These indicate that participants from all
groups showed a similar improvement pattern on their finals pronunciation over time.

Table 10 Scores on production of tones among the groups across the three tests

Groups Pre-test Post-test Delayed Post-test
M SD M SD M SD
Group 1 (Training ;| 24.9 82.7 16.4 91.2 10.6
in class) n=12
Group2(Training oo 558 827 131 895 9.2
outside class) n=5
Group 3
(Traditional 51.0 21.0 86.5 18.6 88.9 13.7

instruction) n=9

The results of participants’ production of tones are summarized in Table 10. Similar
to the scores on finals, the scores on tone production also increased among all groups on
both the post-test and the delayed post-test. Both the group that used online applications in
class and the traditional instruction group showed equal improvement right after the
training, whereas the group that used online applications outside of class showed less
improvement. However, both groups that used online applications showed greater
improvement on the delayed post-test than the traditional instruction group did. A mixed
measures ANOVA was conducted with time as the within-group factors at three levels,
pre-test, post-test, and delayed post-test, and with group as the between-group factor. There
was a significant main effect of time: F (2,22) = 51.62, p < .001. There was no significant
group main effect or interaction effect between time and groups. These results indicate that

© 2021 The Authors. Compilation © 2021 Journal of Technology and Chinese Language Teaching 65



participants from all groups improved their production of tones significantly over time;
however, this improvement did not differ significantly among the groups.

In summary, both the overall production accuracy and the breakdown of initials,
finals, and tones indicate a significant improvement after training, whether it was through
online applications or traditional instruction. However, compared with the traditional
instruction group, the groups that were trained using online applications showed a more
robust retention trend as indicated by their performance on the delayed post-test. Although
this difference was not significant, the trend was observed across all the sub-categories.

5.3 Results of the Two Groups that Used Online Applications in Different Contexts

The results from the previous two sections include the two groups that used online
applications but used them in different contexts. One group (Group 1) of participants used
them in class under the instructor’s guidance. The other group (Group 2) used them outside
of class as assignments, and completed a self-study report. The results of their perception
and production of Chinese syllables accuracy tests are re-presented in Figures 3 and 4 for
readers’ convenience.
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Figure 3 Perception of Chinese syllables between the two groups using online applications

As for perception, the descriptive data show a very similar improvement in both groups’
accuracy over time, except for the accuracy improvement on tones exhibited by Group 2,
which started at a lower rate and increased more dramatically than that of Group 1. A mixed
measures ANOVA was conducted with two within-group factors: time (three levels: pre-
test, post-test, and delayed post-test) and category (three levels: initial, final, and tone).
There was no significant group main effect (F (1, 15) = .066, p = .801) or interaction effect
among time, category, and group (F (2.013, 12) = 3.141, p = .057). The two groups showed
no significant difference in their improvement in accuracy across the initials, finals, and
tones over time.
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Figure 4 Production of Chinese syllables between the two groups using online applications

The descriptive data from their production of the Chinese syllables show a slightly
different pattern than that of their perception. Both groups improved their pronunciation of
initials, finals, and tones after the training, and retained their improvement or continued
improving after the training. However, as indicated on their post-test, Group 1 showed
greater improvement on their initials and tones than did Group 2. A mixed measures
ANOVA was conducted with two within-group factors: time (three levels: pre-test, post-
test, delayed post-test) and category (three levels: initial, final, and tone). There was no
significant group main effect (F (1, 15) =.066, p=.800) or interaction effect among time,
category, and group (F (2.259, 12) =.758, p =.491). However, there was a significant
interaction effect of time and group: F (1.304, 14) =4.407, p =.040. The results indicate
that the Group 1 showed a significant improvement on the post-test than did Group 2.

In summary, both groups showed a similar pattern in their improvement in
perceiving Chinese syllables, including initials, finals, and tones. However, Group 1
showed greater improvement in pronouncing Chinese syllables after the training,
especially in pronouncing initials and tones. Group 2 did not improve as much as Group 1
but continued improving their pronunciation as shown on the delayed post-test.

5.4 Feedback from Participants on Their Experience with Online Applications

A survey was conducted to collect feedback from participants who received training
using the online applications. Though the survey asked about participants’ previous
experience using online applications and computer technology in learning foreign
languages, the main focus of the survey was on participants’ experience with the online
applications used in the present study, including their thoughts on the setup of the
applications, their opinions about using these online applications, and their suggestions for
improving their experience. See Appendix C for a complete list of the survey questions.
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The analysis of their responses shows that about a quarter of the participants (23.5%)
had never used any technology in learning a foreign language. Those who had used some
technology, indicated that it was used occasionally. Only 30.8% of the participants
indicated that they used some technology to learn foreign languages every day. Participants’
experiences in using the online applications are summarized in Table 11. Overall, the
participants had a pleasant experience with the online applications used in this study and
were particularly happy with the instant feedback they received from both applications.

Table 11 Participants’ feelings about using the online applications

Feelings about using online applications Score*
Overall feeling 3.71
The set-up of online applications 3.65
The instant feedback provided 4.24

* The scores are based on a 5-point Linkert scale: from 1 being very unhappy to 5 being very happy

Participants’ opinions on using online applications to learn Chinese syllables,
including Pinyin, were also collected. They were asked to indicate to what extent they
agreed with the statements listed below in Table 12 in which table their responses are also
summarized.

Table 12 Participants’ opinions on using the online applications

Statements Score*
1. The online practice is very interesting. 3.41

2. The online practice is effective in helping me master 4.00
pronunciation and Pinyin.

3. The online practice is hard for me. 3.18

4. The online practice helps me establish better connections between | 4.18
Chinese sounds and Pinyin.
5. The online practice familiarizes me with Chinese syllables. 4.06
6. | feel that, after listening to numerous Chinese syllables, | can 3.82
pronounce them better.
7. 1 would recommend online practice to other learners of Chinese. | 4.06
8. I hope to learn about other websites so that | can do more practice | 4.18

on my own.
*The scores are based on a 5-point Linkert scale: from 1 being strongly disagree to 5 being strongly agree

Overall, participants gave positive feedback on using online applications. They
agreed that the online practice was interesting, easy, and effective in helping them master
Chinese pronunciation and match sounds with Pinyin. They also perceived the online
perception practice as helpful to their pronunciation. They would recommend using online
applications to other learners of Chinese and would like to know about more online
resources for learning pronunciation. The majority of the participants (88.2%) indicated
that they either would or probably would use these applications in the future on their own.

Participants were also asked to indicate their preference between using online
applications or using traditional class instruction to learn pronunciation. Their responses
are summarized in Table 13.
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Table 13 Participants’ opinions on online applications vs. traditional instruction

Statements Score*
1. | prefer online practice to in-class practice led by the instructor. 2.00

2. | prefer online practice to traditional workbook exercises after 2.71
class.

3. | prefer using online practice in class with my teacher around to 3.47
help.
4. | prefer using online practice on my own after class. 341

*The scores are based on a 5-point Linkert scale: from 1 being strongly disagree to 5 being strongly agree

The data show that participants were not enthusiastic about replacing in-class
practice led by instructors with using online applications nor did they want to use online
applications in place of traditional assignments outside of class. As for the context of using
these online applications, whether in-class or outside of class, they showed a more or less
neutral attitude.

An open-ended question was used to collect suggestions from participants about
online applications. Some participants stated that they would like to hear about more online
applications that work similarly. Some expressed a wish that the applications would
provide easier access because the websites seemed a bit confusing at first. Some
participants indicated that the pronunciation was hard to understand and would prefer for
it to be articulated more clearly. One participant expressed a specific wish for a feature that
would quiz users on the syllables they had had difficulty with.

6. Discussion

The goal of the present study was to investigate the effectiveness of online
applications in helping L2 Chinese learners acquire the Chinese pronunciation system,
including matching sounds with orthography. Specifically, the present study explored: a)
if using online applications helped learners improve their perception of Chinese initials,
finals, and tones; b) if online applications helped learners improve their production of
Chinese syllables; c) if the context in which online applications were used had an impact
on their effectiveness, and d) if online applications were well received by learners. It was
not the goal of this study to explore whether online applications are significantly better
than traditional instructor-led training and should then replace in-class instruction, but
rather to explore their effectiveness and acceptance among learners so that they can be used
as an extension of in-class training to meet the challenge of what has been identified as a
lack of instruction time that can be designated for pronunciation training. In the following
section, the results will be discussed based on the research questions the present study set
out to answer.

6.1 Impact of Online Applications on Learners’ Perception of Chinese Syllables
The first research question addressed the effect of online training in helping

participants improve their perception of Chinese initials, finals, and tones. The results
indicated that all the groups improved their perceptions of Chinese syllables significantly

© 2021 The Authors. Compilation © 2021 Journal of Technology and Chinese Language Teaching 69



after the training. There was no significant difference among the three groups’ perceptions
on either the post-test or the delayed post-test. However, the numerical results showed that
the two groups that used online applications were better able to retain their improvement
than the group that received traditional in-class instruction. The same pattern was found
when their perception was tested using tokens that had been broken down into initials,
finals, and tones. A similar pattern was also found in Xu et al. (2019), where the group that
used an online application for tone perception training showed continued Tone 2 perception
accuracy improvement whereas the group that received in-class traditional training
stopping improving after the training session ended. It seems that the use of online
applications has a more lasting effect than traditional in-class instruction. We would argue
that this lasting effect is related to the fact that the two groups received more Chinese
syllable input within the same amount of time (15 minutes) and also received more
feedback on their practice from the online applications.

Some other common patterns were also identified. When focusing on the setting in
which participants were required to provide the whole syllable — initials, finals, and tones
— all of the groups had the most difficulty with the finals. Although the average perception
accuracy of finals increased from 44.93% on the pretest to 71.21% on the post-test, and
remained 71.55% on the delayed post-test, of the three categories, it still had the lowest
accuracy rate. The group that used online applications in class achieved the highest
accuracy on the delayed post-test (75.2%). Another related finding was that the setting of
the task did have a significant impact on the accuracy of perceiving finals. On the delayed
post-test, all groups did significantly better when the initials were provided than when they
were not provided. Their accuracy was around 85% in the former setting and 71.6% in the
latter. Participants’ perception of initials and tones was more balanced in both settings.
These findings are consistent with previous studies. Neri et al. (2006) found that L2 Dutch
speakers’ pronunciation of consonants improved without specific training, but their
pronunciation of vowels did not improve at the same pace. Munro and Derwing (2008)
discovered that L2 speakers of English with L1 Chinese or L1 Slavic had difficulty
pronouncing English vowels even after being immersed in the target language for a long
time. Bent et al. (2007) and Thomson (2011) both suggested that instruction in vowel
pronunciation should be prioritized since vowels contribute more to speech intelligibility
than consonants and are thus more beneficial in enabling learners to communicate
intelligibly.

6.2 Impact of Online Applications on Learners’ Production of Chinese Syllables

The second research question explored whether online applications, which are
comprised of perception practices only, would also help improve participants’
pronunciation of Chinese syllables. The results showed that all the three groups improved
significantly with their pronunciation after the training, no matter what type of training
they received. However, the numerical data from the post-test after training indicate that
the group that received traditional instruction in class did better; they had higher scores in
their pronunciation than the two groups that used online applications, especially the one
that used online applications outside of class. However, by the time of the delayed post-
test, the two groups that used online applications had caught up with and even exceeded
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the performance of the traditional instruction group. The advantage of the traditional group
on the post-test is not surprising: the participants did, after all, receive more production
practice in class and more instant feedback from the instructor which clearly improved
their pronunciation. However, the fact that this group failed to maintain its advantage on
the delayed post-test seems to indicate that the online applications, used in class or outside
of class, had a beneficial if delayed impact on participants’ pronunciation.

Training effects from perception transferred to production have been found in
previous studies as well (Bradlow et al.,1997; Thomson, 2011; Wang et al., 2003). An
explanation for the observed transfer effect from perception to production could be that,
with a large amount of input, learners develop a better perceptual system, which
consequently enables them to better monitor their own production.

6.3 Impact of Context (in Class or outside of Class) on the Training Results

The third research question explored whether the context in which the online
applications were used had an impact on the training effects. Results from both the
perception task and the production task showed a very similar pattern of improvement over
time in two of the groups which improved greatly on the post-test and increased their
perception accuracy on the delayed post-test. However, when it came to pronouncing the
Chinese syllables, the group that used the online applications in class showed significantly
greater improvement on the post-test than the group that used the online applications
outside of class. The significant difference was mainly seen in initials and tones. This
finding is counterintuitive to some extent. The group that used online applications outside
of class received traditional instruction in class, which included production practice and
corrective feedback from the instructor. It was expected, therefore, that they would
demonstrate better production than the group that used online applications in class, which
included perceptual practice only. It could be a matter of skewed data due to the small
number of participants in the group or it could be an indication of the strong effect
transferred from perceptual training. Further research is needed to gain a better
understanding of the exact cause. However, on the delayed post-test, the difference
between the two groups disappeared: both groups showed improvement with the one that
used applications outside of class showing even more. Previous meta-analysis studies on
Pl or CAPT compared the effect size in different training contexts. Lee et al. (2015) found
that lab-based training had a greater effect than classroom-based training (0.95 vs. 0.79).
Because, however, no studies, to the best knowledge of the authors, have explored the
impact of the context of training involving an outside-of-classroom setting, no comparison
of results can be made at this time.

6.4 Learners’ Experience with and Perception of Online Applications

The last research question focused on participants’ experience in using the online
applications. The results from the survey showed overall positive feedback from the
participants. They evaluated the perceptual practice with the online applications as
moderately difficult. They felt that the practice helped them not only become more familiar
with Chinese syllables and but also improved their production of same. Most of the
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participants agreed that these online applications should be recommended to other L2
Chinese learners. They also showed interest in learning about other online applications
designed to help them with pronunciation: about half of the participants set speaking skills
as their primary goal in learning Chinese. They liked the instant feedback feature both
applications provided, but expressed a wish for the applications to test them based on errors
they made. It was also highly encouraging to discover that the majority of participants
expressed a willingness to continue to use these applications in their future studies. At the
same time, the majority of the participants indicated their preference for instructor-led in-
class practice over online applications. The writers were not discouraged by this preference,
since the goal of this study was not to recommend that in-class instruction be replaced but,
rather, to find an effective way to extend in-class instruction.

7. Conclusion and Instructional Implications

Overall, the present study concludes that using online applications can help students
improve their perception of Chinese syllables as effectively as traditional instruction and
practice led by instructors in class. The groups that used online applications trended more
toward gain retention and continued improvement on their perception of initials, finals, and
tones after the training than the group that received traditional practice in class. All groups,
regardless of the type of training they received, improved their production after training.
The group that received traditional instructor-led instruction manifested more
improvement right after the training than did the two online applications groups. However,
this advantage was not retained. Whether the applications were used in class with an
instructor’s guidance or independently outside of class, no difference in the improvement
of participants’ perception was found. And, though using online applications in class
resulted in better improvement in production right after the training, this advantage was
not retained either after the training ended.

Based on the results from the tasks as well as an analysis of the participants’ survey
answers, the writers would suggest that online applications can be used outside of class as
an effective supplementary aid for students in their quest to master the Chinese
pronunciation system, including their perception of initials, finals, and tones. Although
these online applications only provide perceptual practice, their high quality input can still
help develop learners’ perceptual system and thus their production. The present study only
employed four 15-minute training sessions with the online applications over a two-week
period. In a regular curriculum, it is recommended that the use of online applications be
assigned for a longer period (30 minutes, for instance) and at a more frequent pace (three
times a week, for instance). Based on participants’ feedback, it is also suggested that
students be provided with more options of similar online applications so that they can
choose one that best fits their own needs or learning styles.

8. Limitation and Future Studies

Despite the authors’ efforts to recruit as many participants as possible, the number
participants involved was small and that was one of the limitations of the current study.
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The exclusion of several participants due to incompletion of either a training section or a
test further reduced the number. Furthermore, since this study used convenient samples,
the distribution of participants in each group was not even. Caution must be exercised when
interpreting the results, especially when the big variance within each group is taken into
consideration. All of the above may have reduced the power to detect any significant
difference among the groups. The findings may not be the same if a larger sample is used.
Although this study included a comparison group, it was not a control group in the strictest
sense since this group received traditional instruction. However, as part of regular
instruction, it was impractical or, as Lee et al. (2015) pointed out, even “uncthical to
withhold treatment for the sake of experimental control” (p.363).

Another limitation that must be noted is the lack of strict control over the extra time
the two online application groups may possibly have spent using those online applications
on their own. At the beginning of the study, we encouraged both online application groups
to complete, and only complete, the assigned tasks in order to make the time spent on
Pinyin practice comparable among the groups. The group that were assigned online
applications to use outside of class were asked to report the time they spent on those
applications and they reported a time period similar to the required time 15 minutes each.
This limitation, to some extent, resulted from the nature of the present study: a study
conducted in a non-laboratory setting. In the future, maybe a lab-based training study can
show the effects more precisely.

Two aspects can be further explored for future research. The first is the role of
feedback embedded in online applications. As Rogerson-Revell (2021) points out,
“accurate and timely feedback is essential” in CAPT to help learners acquire pronunciation.
This was also echoed in participants’ feedback when they indicated that the instant
feedback was helpful. However, during the training, we noticed that some students showed
frustration when, after several attempts, the feedback continued to indicate an error without
pointing out which specific component was wrong. This begs the question: Would the
training effect improve if more adequate and accurate feedback were provided? The second
aspect to examine is the training on finals, the syllable segment which seems to be a
stumbling block in both perception and production among L2 Chinese learners. The
existing online applications mostly train learners’ pronunciation holistically, without
focusing on any specific segments. Many scholars have called for more collaboration
“between pedagogic and technical experts” in designing CAPT tools (Rogerson-Revell,
2021). Thus, the kind of online applications that can be designed and employed to facilitate
learners’ acquisition of Chinese finals is certainly worthy of future consideration.
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Appendix A
Perception tasks used in the pre-test, post-test and delayed post-test

. Please listen to the recording, and write down the initial and the tone for the syllables
you hear. Each syllable will be read three times.

1.  un 2. ai 3. ong 4 iu 5. ian 6. i

7 ai 8 iu 9 uo 10. u 11. ao 12. un

13.  eng 14. a0 15.  ue 16. ian 17. (e 18. eng

19. ong [20. u 21. uo 22. i

Answers:

1.chunl 2.zhail 3.nong2 4.xiud 5.bian3  6.hil 7.zai4

8.qiu2  9.zuo3 10.qud4 1l.chao3 12.cun2  13.deng4 14.cao2

15.jue2 16.xian1 17.nie4 18.rengl 19.zhong4 20.jul 21.ruo4 22.di2

I1. Please listen to the recording, and write down the final and the tone for the syllables
you hear. Each syllable will be read three times.

1.b 2.0 3. 4.r 5.0 6. X
7.n 8.b 9.ch 10. d 11.z 12.n
13.z 1l4.c 15.r 16. zh 17.d 18.ch
19.x 20, 21.c 22.zh

Answers:

1. bil 2.qué 3.jue2  4rengl 5.qiu2 6.xianl 7.nte4

8.bian3 9.chunl 10.di2 11.zuo3 12.nong2  13.zai4 14.cun2
15.ruo4 16.zhail 17.deng4 18.chao3 19.xiu4 20. jul 21.ca02 22.zhong4

[11. Please listen to the recording, and write the initial, the final and the tone for the
syllables you hear. Each syllable will be read three times.

1. 2. 3. 4. 5. 6.
7. 8 9. 10. 11 12.
13 14. 15. 16. 17. 18.
19. 20. 21. 22.
ANSwWers:

l.gian2  2.chi4 3.rong3 4.cuol 5.nB 6.jian4 7.zaol
8.cheng2 9.ci3 10.run4 11.jiu3 12.xu2 13.zongl 14.beng3
15.bai2  16.zhun3 17.diul 18.xue3 19.zhao4 20.nuo2 21.dai3 22.quel
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Appendix B

Production task

Please read and record the following syllables in order (1, 2, 3...). Save your recording

by your full name as an .mp3 or .wmv file, and then submit the file to the

Blackboard/Canvas site:

1.bidn 2.zhai 3.béng 4.dia 5x0 6.zao 7. jit
8.cin 9.deng 10.c& 11.réng 12.ndng 13.b1 14.jian
15.zud 16.b& 17.zh& 18.ci 19.zhéng | 20.nli 21.xit
22.dai 23.rcn 24.qué 25. chio 26. n(e 27. cud 28. qiti
29.za 30.d1 31.ruo 32. rong 33.chia 34. nud 35.ju
36. gian 37.chan | 38.xian 39. xué 40. jué 41. qu 42,
chéng
43.z0ng | 44. zhtin
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Appendix C
Survey used to collect participants’ feedback on using online applications

Dear students, please share your experience on learning Pinyin with us. Your feedback is
anonymous and will only be used to improve our curriculum. Thanks!

1.How long have you been using computer technology, i.e. computer, software, websites,
and applications etc. in your foreign language studies? (circle one)

Never; less than 6 months; 6 months to a year; 1-2 years; 2-3 years; more than 3 years

2.How frequently do you use websites or applications to study foreign languages by
yourself (not as part of a class)? (circle one)

Never; once a year; once a month; every 2-3 weeks; every week; 2-3 times a week;
every day

3.How frequently do you use websites or applications to study foreign languages as part
of a class?

Never; once a year; once a month; every 2-3 weeks; every week; 2-3 times a week;
every day

4.You have been required to use some websites (www.pinpractice.com;
https://sla.talkbank.org/pinyin/) to practice Pinyin recently. Do you think you will
continue to use these websites on your own in the future when you are not required to
do s0?
Yes; Maybe; Probably not; No

Why?

5.What Chinese skills are you most interested in learning?
Listening; Speaking (including Pinyin); Reading; Writing (including characters)

6. According to your experience, using the websites (www.pinpractice.com;
https://sla.talkbank.org/pinyin/ ) to practice Pinyin, makes you feel (circle all that

apply):

Very happy/ somewhat happy/ neither happy nor unhappy/ unhappy /very unhappy

e The set-up of the online exercises (the format of the practice, the way to input your
answer, etc.) makes you feel (circle all that apply):

Very happy/ somewhat happy/ neither happy nor unhappy/ unhappy /very unhappy
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e The instant feedback you get after you input the answer, makes you feel:
Very happy/ somewhat happy/ neither happy nor unhappy/ unhappy /very unhappy
e The holistic experience of using a website to practice Pinyin, makes you feel:
Very happy/ somewhat happy/ neither happy nor unhappy/ unhappy /very unhappy
7. To what extent do you agree with the following statements? (circle one)

o The online Pinyin practice is very interesting.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o The online Pinyin practice is efficient in helping me master Pinyin.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o The online Pinyin practice is very hard for me.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o The online Pinyin practice helps me establish better connections between
Pinyin and Chinese sounds.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o The online Pinyin practice familiarizes me with Chinese syllables.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o | feel that, after listening to numerous Chinese syllables, I can pronounce
Pinyin better.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o | like the feedback I get in the Pinyin online practice.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)
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o Idon’t think feedback is necessary in the online Pinyin practice.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o | prefer online Pinyin practice to in-class practice led by the instructor.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o | prefer online Pinyin practice to traditional workbook exercises after class.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o | prefer using online Pinyin practice in class with a teacher around to help.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o | prefer using online Pinyin practice on my own after class.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o I would recommend online Pinyin practice to other learners of Chinese.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

o | hope to learn about other websites so that I can do more Pinyin practice on
my own.

Strongly disagree (1), Disagree (2); Neither agree nor disagree (3); Agree (4); Strongly
agree (5)

8. What change would you like to see to improve your experience with online Pinyin
practice?
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Abstract: The COVID-19 university closure forced a rapid transition and
adaptation to online teaching. This paper reports on a case study that
examined teacher agency in response to online teaching from February to
September 2020. In the study we collected multiple data from three teachers
of Chinese as an additional language, including semi-structured interviews,
institutional documents, and field notes, to investigate their exercise of
agency in adapting to online teaching. The analysis revealed that the
participants displayed strong agency to build digital competence and
develop student-centered pedagogy at different stages. At the same time,
the shift to online from classroom-based teaching allowed them an
opportunity to transform existing practices and seek innovative pedagogy,
such as a hybrid model blending asynchronous and synchronous online
teaching. This study also suggests the influence of flexible and collaborative
institutional culture and teacher professional digital competence in shaping
the participants’ agency in addressing the diverse challenges of online
teaching. These findings offer insights into the value of an agency-oriented
approach to professional learning and development in educational change.
Educational stakeholders should pay more attention to the dynamic
interaction between educational institutional systems and teacher agentic
practice.

T 2019 JebbRp #59 5 9% A9 RS 6 PA G 20 R dn o 7 2P
S5 R 00 JEAE AR AR I AASCR R BIWT S T51%, 5 %2 2020 4 2
H 29 H BRI L 5~5 Be (0 b ] SR RE Bk LA 1] JEE 7 8 205 i
8, FAPERZAL TR = LB ANE AR AT RE Bk () S5 IE AT 1 P4l
ek AN 2 B, 200 7B RSB BETE TR, b
(LA B B BT S5 RE AT 2% fre LS A IR rh D O A0S0l A v R B o
RIRETNE . [RIIRE, AERR AL 05 B AE AR 0T X i 888 At P A A e i 5
BRI TR, WSRACBLWAH . AVTFIRRY], HIHMHE
F 1 B S K 0 ) B 52 e AP S R RE B E LS AE AR U (1 2%

© 2021 The Authors. Compilation © 2021 Journal of Technology and Chinese Language Teaching 82



Gong, Fan, Wang Teacher Agency in Adapting to Online Teaching during COVID-19

MEPRRCR A A, I LU S I A S A A v AT ) SRS B R
JESROE 1 LAREBIIE A B 1A 94 Ao SR LA BB, SRR A Fr o
M S I B VR O R AN ST RE D P R B L

Keywords: Teacher agency, online teaching, teacher digital competence,
Chinese as an additional language, COVID-19 pandemic

RS HAMRcEIME. EAREUE . HOTEU A, BHANERE A
2019 5 R IpE B9

1. Introduction

According to the United Nations (2020), the COVID-19 pandemic has caused the
severest disruption of the global education system in history, with nearly 1.6 billion
learners in more than 190 nations/regions being affected by the end of August 2020. In
order to suppress the spread of the virus and prevent national or local outbreaks, many
governments enacted a number of rules and measures such as closing down educational
institutions to minimize infection rates and protect learners within the community.

Due to the suspension of face-to-face classes during national lockdowns, many
governments across the world required educational institutions to deliver online courses
exclusively (e.g., Mainland China, Bao, 2020; Hong Kong SAR, Moorhouse, 2020; UK,
Bryson & Andres, 2020; Germany, K&nig, Jager-Biela, & Glutsch, 2020; Europe, North
America, Asia, South America, and the Middle East, Macintyre, Gregersen, & Mercer,
2020; Australia, Scull et al., 2020). In other words, the traditional delivery of teaching in
school classrooms or on university campuses shifted overnight to teaching remotely. In
these circumstances, teachers were immediately tasked with a rapid transition to online
delivery, and many encountered significant challenges in adapting to this new normal
(Kénig et al., 2020).

Existing studies on teaching during the COVID-19 pandemic have mainly indicated
the extant difficulties or obstacles teachers faced (e.g., Maclntyre et al., 2020) and explored
the instructional strategies they adopted (e.g., Bao, 2020). However, the specific process
of teachers’ transformation and adaptation from face-to-face to virtual instruction remains
an under-examined area (K&nig et al., 2020; United Nations, 2020). In particular, little
attention has been paid to teachers’ engagement with “the dramatic changes due to the
COVID-19 pandemic” (Scull, Phillips, Sharma, & Garnier., 2020, p. 3) and their efforts to
cope with the emerging demands of online teaching, even though they are increasingly
considered to be “active agents” (Lasky, 2005, p. 900) in response to educational change.

There is an explicit tendency in educational research to depict teachers as agentic
professionals when educational systems or ecologies are undergoing change (Priestley,
Biesta, & Robinson, 2015). Teachers are not “pawns” during educational change, but rather
“active agents, whether they act passively or actively” (Lasky, 2005, pp. 900-901).
Previous studies have revealed that teachers generally tend to enact agency towards
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different forms of change such as educational reform, including resistance, ambivalence,
and approval (e.g., Simpson et al., 2018; Tao & Gao, 2017). At the same time there is an
intricate relationship between teacher agency and teacher identity, with teachers more
likely to recognize and make what they do into “a meaningful profession rather than just a
job” (Priestley et al., 2015, p. 149) if they have a sense of being able to enact agency. In
this regard, more studies are needed to examine teachers as active agents or agentic
professionals who develop professionally as they adapt to online teaching in the midst of
the COVID-19 pandemic, especially in contexts where they might lack sufficient resources,
guidance, or training. To this end, the present research reports on the professional
development experiences of three teachers of Chinese as an additional language in a
Confucius Institute at a university in Macau, who underwent instructional conversion from
traditional face-to-face classes to emergency online language teaching in response to the
COVID-19 pandemic.

The first local warning regarding the COVID-19 pandemic was raised in Macau on
5 January 2020, and the first domestic case was confirmed on 4 February 2020 (Bian, Yao,
& Bian, 2020). Between 22 and 23 January 2020 the Macau government initiated a suite
of prevention and control rules and regulations such as the postponement of the
commencement of the next academic semester to 10 February or later, and then on 30
January 2020 made the decision to postpone all on-campus classes until further notice
(GOV.MO, 30 January 2020). Educational institutions were temporarily closed down and
students were informed that they must engage in learning via online education in
accordance with a policy of “keeping learning amid class suspension” (in Chinese “{5* &}
ANMEE2) throughout Macau. Language teachers in Macau universities had to transform to
online teaching and implement new pedagogical approaches to address students’ learning
needs. Consequently, their experiences related to organizing efficient activities via this new
mode of delivery must have changed substantially, with individual language teachers
needing to practice agency to support students’ online language learning. However, how
language teachers adapted to this emergency remote teaching has yet to be studied,
although their experiences of, responses to, and strategies for coping with disrupted
teaching can greatly affect the quality of language education (Gong, Gao, & Lyu, 2020;
Gong, Lai, & Gao, 2020; Gong, Lyu, & Gao, 2018; Ma, Gong, Gao, & Xiang, 2017).
Therefore, this study attempts to examine how teachers of Chinese as an additional
language responded to this dramatic educational change due to COVID-19 through the
exercise of agency.

2. Literature Review
2.1 Online Teaching during the COVID-19 Pandemic

The benefits of information and communication technology (ICT) have profoundly
transformed education. Its role lies not only in breaking spatio-temporal limitations and
promoting the fairness of education (Passey et al., 2018), but also in enhancing learner-
centered instruction and engaging learners in the learning process (Chapelle, 2008; Ertmer
& Ottenbreit-Leftwich, 2013; Gong & Lai, 2018; Zheng, Lin, & Kwon, 2020). The
COVID-19 pandemic accelerated this digital transformation, and the integration of ICT
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into education gained even more significance at all levels of education. At the same time,
however, the sudden transformation to remote teaching and learning via online platforms
brought various challenges and difficulties to users (e.g., learners, teachers, policymakers,
parents, etc.), changed their beliefs and concerns regarding online education, and
stimulated innovation and creativity within the education sector (Chen et al., 2020;
Quezada, Talbot, & Quezada-Parker, 2020).

Since the outbreak of COVID-19 in the early spring of 2020, the increasing number
of studies on teachers’ online teaching have mainly concentrated on their coping
experiences of and instructional strategies for the remote delivery of courses, and potential
factors accounting for their mastery of core challenges during campus closures. For
instance, by examining the improvisation journey of learning platforms (from proximate
learning to blended learning to online delivery) caused by school and university closures,
Bryson and Andres (2020) argued that teachers should adopt different approaches to
optimize students’ extensive and intensive online learning experiences. Specifically,
extensive support should include providing appropriate learning resources and guidelines
for students, and intensive support should be related to deepening students’ interactions
with their peers and instructors. The authors called for a hybrid educational model blending
synchronous with asynchronous instruction to facilitate students’ online learning
experiences and embrace new educational forms.

Similarly, based on observations of online teaching at a university in China, Bao
(2020) classified six instructional strategies to support students’ learning experiences
through screens, including preparing emergency plans for unexpected issues, dividing
teaching content into smaller units to promote students’ learning efficacy, turning down
the instructional pace for students’ engagement, working with teaching assistants to
enhance instructional quality, facilitating students’ active learning outside of class, and
blending online teaching and offline learning effectively. In another study, Macintyre,
Gregersen, and Mercer (2020) surveyed 634 language teachers from different
nations/regions to investigate their coping strategies when facing stressors and problems
caused by the emergency transition to online teaching during COVID-19. In particular, the
language teachers reported adopting more active coping strategies than avoidant ones (e.g.,
disengagement, substance abuse, and denial) to accept and adapt to the educational change.
At the same time, however, there was a close relationship between their coping strategies
and psychological outcomes like anxiety, sadness, anger, etc.

Researchers have also paid attention to factors that affected teachers’ conversion to
online teaching during COVID-19 campus closures. K&nig et al. (2020) conducted a
quantitative inquiry into how early career teachers tackled the challenges of delivering
lessons in online settings. This inquiry reported that the teachers’ digital competence, such
as their technological pedagogical knowledge (TPK), significantly predicted COVID-19
online teaching quality, measure by aspects such as maintaining social contact with and
providing task differentiation to students. In another study on English-as-a-foreign-
language (EFL) teachers’ cognition about online teaching in Chinese universities during
the pandemic, Gao and Zhang (2020) found that limited information technology literacy,
insufficient network conditions, and ineffective class management could hinder the
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teachers’ successful online teaching. An adequate understanding of students’ learning
needs and online teaching practice seemed to benefit the EFL teachers’ ICT literacy.

Although some work has been conducted on language teachers’ transitions and
adaptation to online teaching during the COVID-19 pandemic, the results concerning this
issue mainly relate to teachers in contexts where English is taught as a first or additional
language (e. g., Gao & Zhang, 2020; Maclntyre et al., 2020). Findings among different
language teachers from other language teaching contexts, like teaching Chinese as an
additional language, may be different and deserve separate attention. At the same time,
even though these studies have to some extent reported various challenges/factors that
teachers experienced in the online environment during COVID-19 from a macro-level
viewpoint (mostly using quantitative data), they have not addressed social, educational,
and program-level complexities in relation to language teacher conversion to online
teaching platforms. For example, teachers’ adaptive process may emerge in specific
educational cultures and interact with their individual differences such as personal
knowledge, learning and teaching experience, and professional commitment. In addition,
like most of the previous studies conducted since the mandatory school and university
lockdown due to COVID-19, general research on teachers’ adaptation to online teaching
has paid little attention to the agentic choices or actions they take when reacting to different
challenges and factors in this dramatic educational change.

2.2 Teacher Agency in Educational Change

Recent literature emphasizes the importance of viewing teachers as agents in
response to educational change (Priestley et al., 2015; Tao & Gao, 2017; Yang, 2021). The
discussion of agency starts with the view that “human beings have the ability to influence
their lives and environment while they are also shaped by social and individual factors”
(Lasky, 2005, p. 900). According to Priestley et al. (2015), three main conceptualizations
of agency have been founded on different assumptions: agency as capacity, agency as
variable, and agency as phenomenon/practice (also see Feryok, 2012; Tao & Gao, 2017).

Taking a sociological approach, the notion of agency mainly focuses on “the
individual exercise of power” (Feryok, 2012, p. 97) in social action, negotiating the
contextual influence (e.g., social structure) on the development of the agent. Other
researchers take a more complex view of agency and define it as an “emergent
phenomenon—something that is achieved by individuals, through the interplay of personal
capacities and the resources, affordances and constraints of the environment by means of
which individuals act” (Priestley et al., 2015, p. 19). In the same vein, Lasky (2005), taking
a sociocultural perspective, interpreted agency as people’s practice in social settings with
available cultural tools.

Additionally, agency is shaped by relationships and achieved within particular
contextual conditions, including past experiences, current possibilities, and future
prospects. Based on the views of agency provided by the existing literature, we feel it is
essential to conceive of agency as agentic perspectives and actions in response to
contextual resources and constraints in particular situations, rather than merely as a
capacity and characteristic of the individual or primarily as a personal social action. Hence,
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our inquiry makes use of the conceptualization of agency as a phenomenon/practice. Seen
in this way, teacher agency refers to teachers’ “agentic choices and actions” (Tao & Gao,
2017, p. 347) within the opportunities and constraints of local educational systems.

Teacher agency plays a pivotal role in facilitating student learning and teacher
professional development. Studies on teacher agency generally tend to examine teachers’
responses to issues and challenges during educational change, and have identified its close
connection with teachers’ emotions (Miller & Gkonou, 2018), professional identity
(Buchanan, 2015; Kayi-Aydar, 2015), knowledge of curriculum and pedagogy (Sloan,
2006), and adaptive strategies (Lai, Li, & Gong, 2016; Miller et al., 2020). For instance,
Tao and Gao (2017) interviewed eight English teachers during curricular reform in a
Chinese university, and found that they demonstrated agentic choices and actions to adapt
to the new curriculum in different individualized ways. However, their exercise of
professional agency was directed by identity commitments and mediated by prior
experiences and resources. Similarly, Buchanan’s (2015) study on nine teachers’
professional identity in a context of educational reform in northern California, USA
reported that the construction of teachers as agentive professionals was shaped by reform
contexts and discourses, especially the local school culture. In particular, the teachers
mostly used an avoidant coping strategy (resistance) when their identity conflicted with the
accountability and values related to “quality teaching and learning” (p. 715).

Billett (2006) argued that individuals at work exercised agency through making
choices about what to engage in and taking actions with different degrees of engagement
to continually shape and reshape their own professional trajectory. Moreover, teacher
agency generally has different manifestations with multi-levelness and context specificity
(Etel&pelto, Vé&n&antanen, Hokk& & Paloniemi, 2014), and thus researchers have called
for more research to examine its nature and links with teacher professional development in
different professional contexts, especially during educational changes (Tao & Gao, 2017;
Vé&antanen, 2015).

Specifically, in light of the educational change caused by the COVID-19 pandemic,
studies are needed to explore how teacher agency was exercised to address issues of
teachers’ professional development in online teaching. However, existing research on
teachers’ transitions from face-to-face instruction to online teaching has mostly paid scant
attention to the agentic choices and actions they take in specific circumstances when
reacting to different resources and challenges. Also, there have been few studies
investigating the interaction between teacher agency in adapting to online education and
individual differences, such as learning backgrounds, personal experiences, and emotions,
particularly during COVID-19 campus closures.

The notion of teacher agency will help us to understand teachers’ experiences of
online instruction adaption when responding to the challenges presented by COVID-19.
With this in mind, the present research aims to address the following question:

RQ: How did teachers of Chinese an additional language enact agency in adapting
to online teaching during the COVID-19 university closures?
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3. Methodology

A case study approach (Stake, 1995) was adopted in the present study since this
approach allows researchers to understand the multifaceted concept of teacher agency and
the dynamic process of agency exercise within a complex, real educational context (Yin,
2003). At the same time, teachers’ holistic adaptation to online teaching in response to the
changes caused by the COVID-19 pandemic warranted an instrumental case study design
(Stake, 2005). The research approaches presented below have been developed in the
process this participatory project over one year, with the participation of three teachers of
Chinese as an additional language at a Confucius Institute in a university in Macau.

3.1 Research Context

This study was situated in Macau, which was a Portuguese colony for more than 100 years
before being handed over to China in 1999. According to the most recent population census
in Macau, taken in 2011 (DSEC, 2011), 92.4% of the total population in Macau are ethnic
Chinese, 1.5% are ethnic Portuguese, and 6.1% is composed of other ethnic groups such
as Indonesian, Filipino, Vietnamese, European, and so on. Cantonese (83.3%) and
Portuguese (0.7%) are the official languages of Macau, but Putonghua, the national lingua
franca of the People’s Republic of China (PRC), is also increasingly used, especially in the
tourism and business industry (Botha & Moody, 2020). Consequently, the rising numbers
of ethnic workers directly involved in the tourism and business sector highlight proficiency
in Putonghua as an important type of capital, and many people make efforts to enhance
their Putonghua proficiency through informal courses.

To address this learning need, since 2018 the Confucius Institute in the Macau
university involved in the study has offered part-time elementary, intermediate, pre-
advanced, and advanced Putonghua courses for non-ethnic Chinese adult learners who
originally come from different countries/regions and who use Putonghua as an additional
language in Macau. From the teacher participants’ self-reports, we noted that the courses
were taught in a classroom setting before the global outbreak of COVID-19, but they had
shifted to exclusively online teaching and learning since the beginning of February 2020.

3.2 Participants

Because the exercise of agency can be affected by past and present experiences (Etel&oelto
etal., 2014; Lai etal., 2016; Tao & Gao, 2017), this study involved teaching staff members
at the Confucius Institute who had different working experiences, responsibilities, and roles.
Following an initial visit and an introduction to the study both verbally and in writing by
the first author, three teachers volunteered to participate in this study: one program
coordinator, and two volunteer teachers. As can be seen in Table 1, the participants were
heterogeneous in terms of their personal background demographics, such as their age,
language background and prior experience. Consent was obtained prior to the interviews
and observations, and all the participating teachers were assured of confidentiality and
anonymity.
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Ms. Li (program coordinator): She earned a BA degree in mainland China in the
2000s. Afterwards she worked as a teacher of Chinese as a foreign language at a college in
the USA, and also obtained an MA degree with specialization in Teaching Chinese as a
Foreign Language. Ms. Li was the only full-time university instructor in the Institute. As a
program coordinator, she was responsible for supervising the teaching routine and quality
of all the Chinese courses, and she also had different managerial roles such as training
novice teachers and teaching assistants, assigning instruction tasks for volunteer teachers,
and addressing learners’ feedback.

Ms. Liu and Ms. Zhao (volunteer teachers): They were recruited as full-time
Chinese teachers through the Centre for Language Education and Cooperation (formerly
known as “Hanban”). During the COVID-19 campus closures Ms. Liu was teaching
elementary courses and Ms. Zhao was teaching intermediate and pre-advanced courses.

Table 1 Participants’ profiles

Name Age Gender Language Education experience Work
background experience

Ms.Li 38 Female Putonghua, BA in Chinese Language Chinese
English and Literature language

MA in Teaching Chinese teacher in the
as a Foreign Language USA
Ms. Liu 28 Female Putonghua, BA in Chinese Language No

English and Literature
MA in Second Language
Acquisition
Ms. 27  Female Cantonese, BA in Teaching Chinese Intern Chinese
Zhao Putonghua, as an International language
English, Language teacher in
Portuguese  MA in Teaching Chinese Portugal
as an International
Language

Note: All names are pseudonyms
3.3 Data Collection

The case studies were conducted from February 2020 to February 2021. Multiple
sources of data were collected as potentially appropriate to investigate the nature of teacher
agency in educational change, including semi-structured interviews, participatory
observations, field notes, email letters, and relevant university, faculty and Institute
documents. The documents from different administrative units related to guidelines,
support and even tips for online instruction during COVID-19, which were sent to
university academic staff after the end of January 2020. Along with email correspondence,
they helped us to make the interview gquestions/topics more pertinent.

A semi-structured interview format was adopted to allow the teachers to elaborate
their professional experiences and personal feelings prior to, during and after their COVID-
19 transition to online Chinese teaching (Holloway & Jefferson, 2000). At the same time,
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the interviews were framed around several issues and concepts that had emerged from the
prior literature; overall, the following topics were addressed: 1) perceived online education
environment; 2) challenge and difficulty in online Chinese teaching; 3) teachers’
perceptions of their professional role and commitment; 4) coping responses to transition to
online Chinese teaching; 5) external resources and supports; and 6) achievement in
COVID-19 online Chinese teaching. The interview questions/topics were first reviewed
and assessed by two experts and one Chinese teacher interested in teacher agency and
online language education. Then the questions/topics and the interview technique were
pilot-tested with one Chinese teacher working in a Chinese as an additional language
program, and the interview guide was revised accordingly. Each interview lasted
approximately 50 minutes, and a total of three semi-structured interviews were conducted
in the participants’ native language, Putonghua, to minimize language barriers. The
interviews were digitally recorded and transcribed.

In addition, six episodes of observations were collected in order to document
Chinese teachers’ interactions and ways of working with each other to deal with problems
caused by the emergency shift to online language education (Panti¢, 2017). Examples of
observation situations included: the meeting room for observing teachers’ meetings of
planning online Chinese teaching and learning due to the COVID-19 pandemic (two
meetings), teacher offices for observation of three teachers’ online teaching practices (one
observation session for each teacher), and the staff office for observing teacher collective
lesson preparation (one observation session). Field notes of the observations were also kept
to provide a comprehensive and contextualized account of the teacher participants’ coping
practices when confronting the challenges bought by COVID-19 online instruction
(Wolfinger, 2002). The field notes were descriptive in nature, yielding a thicker description
of the “professional and personal circumstances” (Lai et al., 2016, p. 14) of professional
agency and enriching our interpretation of the research question, since some agentic
choices and actions might not be fully reported in the interviews.

3.4 Data Analysis

Thematic analysis was carried out to analyze the data, which were hand-coded. The
data were first categorized into organizational themes according to the research question
and the literature on teacher agency in educational change and online teaching. Five
organizational themes were used with regard to the two dimensions of adaptation to online
Chinese teaching during COVID-19, encompassing professional transformation and the
development of online teaching with opportunities and constraints within the context of
university closures: 1) online education transition; 2) professional choices and actions
under the impact of online teaching; 3) reasons for transformed and untransformed choices
and actions; 4) their impact on student learning; and 5) reasons for the impact or lack
thereof.

The excerpts under each organizational theme were then coded and recoded to
generate concrete categorizations. Relevant documents, interview transcriptions, and
observation field notes were read through five times, and bits of data that were relevant
and important to the themes, or which struck the researchers as interesting, were first coded
using original words. Similar codes were aggregated into analytic categories. The initial
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coding of the analytic categories was then compared across the participants to find
repeating ideas and supporting evidence in order to cross-validate the categories that
emerged. For instance, “reading the user manual of Zoom”, “learning to operate Zoom”,
and “digging into different Zoom functions” were clustered under “developing and
enhancing technological knowledge”, and “difficult to supervise student learning in Zoom”
and “not easy for teachers to communicate with learners one to one during online teaching”
were categorized under the higher-order node “contextual constraints of online Chinese
education”. Throughout the data analysis, annotations and memos were used to record
immediate comments and reflexive thinking on the data, and these were further used to
assist with data coding and categorization (Maxwell, 2005).

Due to space limitations, this paper explains the research question by presenting
our interpretation of data derived from relevant documents and semi-structured interviews,
supplemented with observation field notes.

Additionally, we were aware that the researchers’ own beliefs and understanding
may interfere with the “objectivity, reflexivity and authenticity of a research project”
(Kanuha, 2000, p. 444). Therefore, participant-checking procedures were conducted after
we had transcribed the interviews to ensure the accuracy of the data and the trustworthiness
of the subsequent analysis (Birt, Scott, Cavers, Campbell, & Walter, 2016). One participant
made minor annotations, and the other two participants returned interview transcriptions
without additional comments.

4. Findings

The analysis of the data identified that the participants actively enacted agency in
two primary aspects in response to online Chinese teaching during the COVID-19
university closures: learning digital skills, and enhancing student-centered online teaching.
At the same time, understanding online education as an innovative opportunity, the
participating teachers showed relatively strong agency in implementing new pedagogical
approaches to Chinese language teaching and learning through communication and
collaboration with each other. In particular, diverse innovative teaching models were used
to address personal and contextual constraints at different stages of online teaching, and a
blend of asynchronous and synchronous online Chinese instruction was developed as a
pedagogical innovation during campus closure. It is worth noting that the participants
demonstrated a few heterogeneous individualized strategies when fulfilling online teaching
tasks and adapting to the transition to online Chinese teaching.

4.1 Professional Development under the Impact of Online Education: Agency Shaped
by the Opportunities and Constraints of University Lockdown

Three participants reported that they had no online teaching experiences prior to
the university closures caused by COVID-19, and they needed responsive adaptation and
improvisation in their approaches to online Chinese teaching. The participants’ accounts
showed that their agentic choices and actions towards Chinese language teaching in online
classes were shaped by their personal and contextual resources and constraints. Overall,
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the participants’ prior teaching experiences could not help them to respond to the various
challenges they encountered in online language education, and thus they enacted agency
not only to develop technological knowledge regarding online teaching and learning, but
also to build up pedagogical competence to address learners’ preferences and needs in a
new educational setting.

4.1.1 Agency in Learning about Technological Skills

The three participants displayed strong agency in learning about technological
knowledge so as to improve their practice while teaching Chinese online. The data analysis
indicated that they all felt confused and stressed when they were originally confronted by
the unexpected and rapid conversion to online teaching. Given that none of the participants
had any technological background in online education, their unanimous and primary
tangible goal was to learn about the different functions of online education platforms in
terms of synchronous teaching and learning. For instance, Ms. Zhao talked about how she
had learned to use online education tools, with a primary focus on their different functions:

[1] Most importantly, I continue familiarizing myself with relevant online teaching
tools. For example, | scrutinize Zoom functions and consider how to use the
functions in my class. (Ms. Zhao)

This enactment of agency towards developing her technological knowledge was
also reflected in her regular meetings with other colleagues, during which they “intensively
dig into Zoom functions together and talk about how to integrate these functions into
Chinese teaching, such as ‘breakout rooms’ in Zoom”. The language teachers’ knowledge
categories extended to technological pedagogical and content knowledge (TPACK) in
response to the increasing significance of the ICT transformation process in the educational
system (Selwyn, 2012). During their adaptation to “forced” online teaching due to the
COVID-19 pandemic, the participants’ professional knowledge related to the function and
operation of new technology and its applications was a basic precondition for effective
online teaching (K&nig et al., 2020). Consequently, all the participants continued to invest
in mastering the core challenge of delivering Chinese courses online. At the same time,
communication and collaboration among the participants seemed to play a crucial role in
enhancing their technological knowledge. In other words, when confronted with online
teaching challenges, they often worked together but displayed small individual differences
in overcoming personal and contextual constraints and fulfilling instructional tasks.

In a similar vein, Ms. Liu recounted that rather than strictly following the previous
instructional pace, the teachers in the Institute had to tackle technological issues at the
beginning of online teaching. She also recalled an embarrassing moment in the online class
because of her lack of knowledge of the “mute all” function:

[2] In my first online class, I had no idea about “mute all” at all. One student was
attending class in the street. When | turned on Zoom, all the noise came out, like
the sound of cars. I just heard the noise, but did not know it was from which student.
| became flustered at that moment. | finally found the “mute all” after a while. (Ms.
Liu)
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This experience seemed to prompt her to want to learn about the new technology,
“how to use Zoom to teach”. Afterwards, Ms. Liu initially learned from the Zoom User
Guide sent by the university, and then talked with other teaching assistants about how to
use the software. In essence, the participants’ experiences of adopting digital tools involved
a learning process, and their agentic choices and actions during this process were “driven
by the self-perceived disjuncture” (Tao & Gao, 2017, p. 349) between their working
background and the knowledge they needed for online teaching.

Notwithstanding, all three participants reported a relatively high level of adopting
online teaching platforms after four to five weeks, and all were aware of the availability
and convenience of online education for both learners and teachers during the periods of
campus closure. For instance, Ms. Li, the program coordinator at the Institute, commented
on her personal perception after mastering the core difficulty of online Chinese education:
“There is a way out (literally in Chinese, #if{£ 8 : where dark willows end, bright flowers
come). ... We did not believe we can do it at the beginning, but we make it finally.” At the
same time, this initial experience of mastering relevant technological knowledge enhanced
the participants’ confidence and competence in online teaching, after which they tended to
pay more attention to student-centered pedagogical approaches in online education.

4.1.2 Agency in Transforming to Student-Centered Approaches in Online Teaching

Overall, the data analysis revealed that in the online teaching context, the participants
usually transformed to student-centered instruction after a four- to five-week period of
transition. Once they had successfully addressed their technological issues in terms of
learning about and operating the different functions of online education platforms, they all
exercised agency to support learners’ access, enhance their participation, and strengthen
their social and intellectual engagement in online learning (Scull et al., 2020). Poor
persistence among learners has been a major challenge for teachers in online education
(Ertmer & Ottenbreit-Leftwich, 2013; Lin, Zhang, & Zheng, 2017). Because of their new
recognition of the differences between online and face-to-face learning, one salient change
that they all perceived was that teachers needed to reduce the teaching pace to facilitate
student access to synchronous instructional activities. As an example, Ms. Liu found that
her learners became easily fatigued in online classes, and reduced her teaching content
accordingly. Similarly, Ms. Zhao talked about how she abandoned the original instructional
pace, because it led to students’ poor understanding of the instructional content.

[3] I feel it is very difficult for some students to follow my teaching in online class.
In particular, for them, it is very very hard to understand some content through
online learning. (Ms. Zhao)

In other words, the participants believed that students moving to online study
required more time to adapt to the course progress. Moreover, the participating teachers
also changed their teaching styles to stimulate student learning motivation and interest.
Compared to her prior Chinese instruction, Ms. Liu reduced the number of questions she
asked students in online classes, because she “worried that too much questions can decrease
student self-esteem”. In order to “[m]ake online instructional elements more interesting
and promote student learning interest”, Ms. Zhao used matching questions in her online
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teaching instead of question-and-answer drills, which she often assigned to students in
face-to-face classes. Specifically, the participants’ accounts illustrated that they enacted
agency via continuous reflection on and improvements in their instructional style, as
required by the emerging features of students in online learning.

Ms. Li’s interview response further shows that the participating teachers’
instructional change was shaped by the concerns and problems that students perceived in
the online learning context, namely the keen expectation that they would be able to promote
their Chinese language proficiency. She highlighted the importance of daily-
communication competence in enhancing student confidence in learning Chinese, and in
their ongoing engagement with online classes:

[4] We must let them (students) see their clear and significant progress in this
academic term, and also they can see their progress in each aspect during online
Chinese learning. (Ms. Li)

In practice, Ms. Li and her colleagues displayed strong agency in terms of student-centered
curriculum planning and teaching, with significant focus on students’ communication
competence. Ms. Li talked about her pedagogical transitions after switching to online
Chinese education:

[5] First of all, we build an online one-to-one spoken lesson and increase its
frequency later. ... Secondly, we change the previous final exam form. Prior to
COVID-19, each student made a presentation for the speaking test. We let students
make videos right now. We encourage this speaking test form. (Ms. Li)

The flexible approaches initiated by this teaching team were designed to ensure that
teachers could respond to students’ core needs effectively, and enhance their engagement
by increasing their learning confidence (Quezada et al., 2020; Zhang & Lin, 2021).
Moreover, the participants’ agentic choices and actions closed the gap between students’
conventional learning and the experiences and skills needed to engage with online
education, and further generated creative and innovative strategies for problem solving.

4.2 Agency as Innovation in Changing the Traditional Teaching Mode

The data analysis also illustrated that the participants in the Institute experienced
two phases of online education in line with the university guidelines during the COVID-
19 campus closures—the offline self-learning phase, and the online delivery phase. In
particular, they sent PowerPoint slides with audio narration to students during the first two
weeks of online teaching, and then shifted to synchronous online teaching based on real-
time interactions with students. From the participants’ accounts in relation to the
asynchronous PowerPoint teaching, it can be seen that their main feelings were that this

was “exhausting”, “time-wasting”, “confused”, and “messy”, while they actively enacted
their agency to “make the slides with narrative details as much as possible” (Ms. Li).

According to Priestley et al. (2012), changes in education may occur as a result of
engagement with innovations in teaching and learning. In practice, the challenges brought
by the COVID-19 campus closures clearly necessitated educational change in terms of
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curricular and pedagogical approaches, such as online teaching and assessment. The
participants often exercised agency to reflect upon and alter their prior teaching modes,
seeking innovative ways of blending their students’ extensive and intensive learning
experiences (Bryson & Andres, 2020). Overall, while the participants selected different
resources and provided instant feedback to facilitate student learning during their
asynchronous teaching, they focused significantly on small breakout sessions and
opportunities for students to enhance their Chinese communication competence. Ms. Li
believed that the pedagogical practice change brought by the shift to online teaching
addressed issues of infrequent teacher-student communication, which could easily be a
problem in face-to-face classes:

[6] We have one one-to-one course with students every two weeks now, but we had
that once a month before the COVID-19. ... Students like this course very much,
because they believe that this teaching mode can solve their individual learning
issues and is a bespoke approach. (Ms. Li)

In addition, the participants were unanimous in their positive perceptions of
retaining online one-to-one teaching, even after students were able to return to their
classrooms after the campus lockdown had been lifted. More importantly, they believed
that online language education is a new educational trend. As Ms. Liu reflected:

[7] Online teaching and learning has become mainstream. It is not only for the
Chinese language. Other language institutions have started online courses already.
(Ms. Liu)

Table 2 summarizes the changes in the Chinese instructional model in the Institute from
February 2020 to February 2021. It shows an emerging hybrid model that blends
synchronous online teaching with face-to-face sessions. This shift from solely face-to-face
teaching to a hybrid model, or from transferring content to designing diverse learning
experiences, demonstrates the participants’ agentic willingness and ability to react to
challenges as they transitioned from classroom-based to online teaching.

Table 2 Education model transformation at different stages
Educational model before Educational model during Educational model after

COVID-19 campus closure campus closure (from
(before February 2020) (from February 2020 to September 2020 to
September 2020) present)

Technology-enhanced student-centered teaching

Teaching: face-to-face Teaching:  asynchronous Teaching: blend of face-to-
and synchronous online face and synchronous

1) Large class teaching: 1) Large class teaching: online

face-to-face, with focus on asynchronous, with focus 1) Large class teaching:

grammar points, on grammar points, face-to-face, with focus on
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vocabulary, and  oral
Chinese practice

2) One-to-one course: face-
to-face, once a month, with

focus on checking learning

vocabulary, and  oral
Chinese practice
2) One-to-one  course:

synchronous online, twice a
month, with focus on
checking learning outcomes
and targeted enhancement

grammar points,
vocabulary, and oral
Chinese practice

2) One-to-one course:

synchronous online, once a
month, with focus on
checking learning outcome
and targeted enhancement

outcome and targeted
enhancement
Assessment: face-to-face,

individual presentation

Assessment: online, video
presentation

Assessment: online, video
presentation

5. Discussion

Based on semi-structured interviews, institutional documents related to teaching
and learning during COVID-19, and field notes from participatory observations, the present
study has examined the exercise of agency among three teachers of Chinese as an additional
language in response to their enforced transition to online teaching due to the COVID-19
campus closure. Concurring with existing research findings (Lai et al., 2016; Robinson,
2012; Tao & Gao, 2017), the study found that the teachers’ adaptation to educational
change was a professional trajectory. The participants demonstrated a developmental
trajectory of the enactment of agency in terms of a rapid switch to online language teaching,
moving from a primary focus on digital skills to a greater focus on student-centered
teaching, and from traditional classroom-based teaching to a blend of face-to-face and
synchronous online instruction. At the same time their professional agency was shaped by
contextual constraints such as learner needs, boosted by the availability of contextual
resources for online education, and strengthened by the flexible and supportive paradigm
in their university context. In this regard, teacher agency in educational change should
considered as part of a process of agentic choice and practice dictated by local systems and
standards, not merely as an individual capacity. Educational institutions need to develop
an accepting and flexible structure to encourage and allow room for teachers’ pedagogical
innovation and creativity in online education (Quezada et al., 2020). In addition, policy
makers should build their concepts towards blended teaching, i.e., a strategic hybrid of
classroom-based instruction on campus and online teaching for students at home (K&nig et
al., 2020).

Regarding the participants’ online teaching adaptation at different stages, it seemed
that mastering the instructional functions of digital tools or platforms was a major challenge
at first, and later supporting diverse instructional purposes became a pressing issue. This
result also echoes the findings of previous studies (Ertmer & Ottenbreit-Leftwich, 2013;
Gong & Lai, 2018; Lyu & Qi, 2020), which consistently highlighted the importance of
teachers’ pedagogical competency in integrating ICT into language education. Thus,
training in the management of online educational tools or platforms and facilitating
excellent asynchronous and synchronous instructional experiences should become a crucial
part of teacher professional development for language education. These can help “teachers
develop practical strategies and classroom management techniques with respect to
technology-enhanced learning-centered teaching” (Gong & Lai, 2018, p. 22). At the same
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time, pre-service teachers also need to be equipped with online teaching competence, such
as TPACK (Bostancioglu & Handley, 2018; Mishra & Koehler, 2006) to continue
responding effectively to educational change in the post-pandemic era.

The findings emerging from the analysis also reveal that the participating teachers
showed little variation with regard to their agentic actions in response to the rapid
conversion of modules to online language teaching. This differed from the results reported
in previous studies on the exercise of teacher agency in educational change, which have
noted that teacher professional agency is individualized and varied across individuals
(Etel&pelto et al., 2014; Tao & Gao, 2017). One possible reason behind this inconsistency
might have something to do with the enactment of teacher agency in different contexts.
COVID-19 forced the participants to transition to an emergency educational paradigm
within a rapid period of time (two weeks in this study), and thus they tended to create
broadly the same personal and pedagogical goals for their Chinese teaching. Moreover,
since none of the participants had any online instructional experiences before the COVID-
19 campus closure, their different personal and professional backgrounds seemed not to
affect their exercise of teacher agency in online Chinese teaching. In this regard, future
studies should take a closer ethnographic look at the dynamic changes in Chinese language
teachers’ agency in integrating ICT in the long term, especially their online teaching
practices in the post-pandemic era.

6. Conclusion

The present study has investigated three teachers of Chinese as an additional
language and their exercise of agency in response to the sudden transition to online
teaching during a COVID-19 campus closure at a Confucius Institute in Macau. Analysis
of interviews, institutional documents, and field notes suggests that the rapid adaptation to
online language teaching relied heavily on teachers’ professional agency to address
technological and pedagogical challenges. The enactment of agency was subject to the
interaction between the instructional context, including the university system, the Institute
culture and student needs, and the teachers’ personal resources, including professional
commitment, attitudes towards online education, and competence related to a specific
subject. This study offers insights into the value of turning an agency-oriented lens on
professional learning and the development of online teaching during the COVID-19
pandemic, and further suggests enacting professional agency to develop pedagogical
innovation in educational change not only by enhancing teachers’ professional digital
competence, but also by building a flexible and collaborative culture.

It should be noted that this inquiry only involved Chinese as an additional language
teachers in a Confucius Institute, and any generalization of the findings to teachers in other
language education settings should be undertaken with caution, although the findings do
have implications for the professional development of teachers’ online teaching. This
research mainly focused on teachers’ online teaching experiences during a COVID-19
campus closure. It would be meaningful to conduct longitudinal studies of greater duration
in order to map the transition of language teachers’ online teaching pedagogy, and examine
the impact of COVID-19 teaching experiences on future professional development.

© 2021 The Authors. Compilation © 2021 Journal of Technology and Chinese Language Teaching 97



Gong, Fan, Wang Teacher Agency in Adapting to Online Teaching during COVID-19

Although multiple data sources were adopted to enhance the trustworthiness of the research
results, what was reported might be different from what was enacted in actual educational
settings (Gong, Gao, Li, & Lai, 2020).

Despite these limitations, however, we believe that the findings of this research
demonstrate the significance of understanding language teachers’ agency in adapting to
online teaching during COVID-19 university closures. At the same time, further research
may pay more attention to Chinese and other language teachers’ exercise of agency in
educational change, and may help them to improve their professional competence to
address adaptive challenges (Maclntyre et al., 2020).

Funding: This work was supported by University of Macau: [Grant Number SRG2020-00001-FED].
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Abstract: Informed by the Technology Acceptance Model (TAM, Davis,
1986) and the relevant literature review, this study serves as a preliminary
attempt to develop and validate a pre-service Chinese as a second/foreign
language (L2 Chinese) Teachers’ Educational Technology Acceptance Scale
(L2CT-ETAS). The results show that the L2CT-ETAS is composed of
perceived usefulness, perceived ease of use 2.0, attitudes and intentions of
technology use, experience of technology use, and facilitating conditions.
Among the five internal and external factors, perceived ease of use 2.0 could
explain the highest variance of pre-service L2 Chinese teachers’ technology
acceptance. Perceived usefulness and experience of technology use are
moderately correlated with attitudes and intentions of technology use.
Facilitating conditions also to a certain degree is associated with technology
use. It is hoped that this study could provide insights for future research in
the field of L2 Chinese teacher education.
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1. 5

o}

bEE (S BEOR R KR, Bk 2 208 BORRIS AR, IR H N\ 2R 807 .
AR, FEARFE NN ATREFERENZ 5 (Fonseca et al., 2014;
Rashid & Asghar, 2016), MTIHGE 224 K5 2] 2R (Aubusson et al., 2014; Crompton
etal., 2017). A1, ZUTENE SRR P RPSEEPATE, HAFEARNS5E
M2 M RAE &, EIR KRR EUUE 138 BORE R A 20 R v 1yt for
H (Nikou & Economides, 2019; Teo & Zhou, 2017; Teo & Noyes, 2014; Ertmer, 2005) .
BRI, DAZIT 9 R T R EUM B E BRI S A2 15+ 40w ZAE )

(Maranguni¢ & Grani¢, 2015). EXAMUE R T #RFEMHRBE VN T HAITERE
FAR G RE D, A 28 TR ZBUmES I B X 2B 5% 5 Zat47 8 HAeR R
#E (Baydas & Goktas, 2017).

AN, s E S5 B BT E /6 A % (the State Council Information Office of the
People’s Republic of China, namely, SCIO) ki, HEEFFELYRE F AT AIERR K
DOBAE RS TR F BME (DUE 1) BUN S T2 BR & 1 K POE 2 AL iRl

(SCIO, 2017). % THRRTHUMRARBITAT LN, HEF AL KSR
AUE & g AR IR B E 5 HEARMRG TR L = F 256 B A 2 R
PRI, B FCHR AT DOE TR 2O 2B BRI BRI N E 2. AR, B RTE
R DOTE iR 2O B 7o, Horp— K R AT BR 2 Sk DA G AT FE B B R &
Ko [FIIT, AT 50K BN BB S LA 32 6] T SCI 3RS (Marangunié
& Grani¢, 2015), KA D ZWHH A AO&E & IR T IEDOE BT s B EX &
.

BT ERIER, A5k BT E bR 20 i O R R, SRR R M
(Exploratory Factor Analysis, EFA) Fl5&ilE{4 (Confirmatory Factor Analysis, CFA)
KoM, B REIAERER T DGE G BN A BoR 2 B, DUIADEE Z1HM

AR BB BOR T TH T TR B A% 51 R AR .

2. ERZRR

KT HARELZ S5 HEHMF G T REA, EEIT Davis (1986) FEATHEH HIH A
2R (Technology Acceptance Model, TAM). ¥T4E3K, # & SR 48 & IR FIH AR
EHEHRMERERE, HTHERKERZRELAHNBEEHARMLEH (Teo, 2012; Teo
etal, 2015). SR, VEUITHLIG. 9462 ST FIHS B2 o) S0 HoA 1Al 1 i A A L
RO E HARBEZIEE (Jeong & Kim, 2017). IT4ER, BRE XRHUTHEEA
1 FORIE 72 32 B R OR0E,  IUTE B AT AE L ) 6 BR

RAE TAM FISHEARY, J&%nH HTE (Perceived Usefulness, PU). &40 5 H 1k
(Perceived Ease of Use, PEU). FAR{EHAE (Attitudes of Technology Use, ATU)
FHE A H =7 (Intention of Technology Use, ITU) &4 il TAM A [ 0 K A% 00 B
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% (Davis, 1986; Teo et al., 2018; Venkatesh & Davis, 2000). EA&NK, 1) KEAH
FH A B0 2 M T LB B AR S . WF R, R 3 X A B R 1y &
WA B RSN B s, AR AT Z B B AS B R T, R B A
FiZH AR (Scherer et al., 2019). 2) FiAfEF 2B ASFNA F AT LR & AR AE H
BEA. BRI, EEE R S A R RS BEAEH  (Marangunié &
Grani¢, 2015) . 35 [F] It 02 H 5 H A 25 B (1 P9 K B 22K 2% (Scherer et al., 2019).
3) BEEFFFHIRN, BEZ RIS AR BN E 2, FH L5 TAM B
(¥ I, Venkatesh, 2000; Venkatesh & Davis, 2000). #1013 H7E (Social Norms, SN,
S ERE T 7). A HE (Facilitating Conditions, FC, 18 31| /R X /2 15 4 3k B
FIRIE ). FEARMMHZ ] (Experience of Technology Use, ETU) FlH: AR A F B F 3k fE
(Technology Self-Efficacy, TSE) &5t1, % 4 A 4y 5 &A1 YRR 2 F 1 25 VA 5%
(Scherer et al., 2019; Sun & Mei, 2020)-

£ 1 TAM A OHE-FHE

BENE HE PU 5 2 T BRI AR G 2 7 RE S A it L AR RCR A= 55 7 TH
FHAZNFESE (Davis, 1989; Li et al., 2016)

%N 5 HPE PEU A5 FH 2 %o A B AR B G A A FH e 5 R 5 7 THI P )% ( Dawis,
1989)

HARMEHSE ATU A5 FH 3 6 45 FH R A PR HR B R Gt 3200 AR R v k52

(Teo et al., 2018)
FARAE A = 1TU A5 AR B B AR B R Ge i) v (Scherer et al., 2019)

It s HR AT BAE HR 2O I HE R A B ), P12 T TAM RS2
RAEAR W E SO 5T T 7 RE AR T, FlindeE &R H J7 1, Teo
(2010a) T 759 2T NI HRFY ZUM I b5 A, it 7 HRAT ZOmHEoR Bz 82 5%
(Technology Acceptance Measure for Preservice Teachers, TAMPST), X8R EHE
BETE M (4 A0, B A G ASETD. EWHE 2 NETD. AESE
F G AETD AR E SR (4 ANETD. AT RIE TAMPST #3%£, Teo
(2010b) LSRR K 12087 1 193 44 T >Rk V0 L HR AT ZOW R H R 2 15 D . BRI
FER Y] TAMPST fRAE @ RE S bl F T H ok i 0 i 0 #0854, (2 B o g
0 2 FHPE AN AR SR IR RS B R 70 S HR AT BUMTH AT S E M EER R X —
RIBAAL LA BOM R H AR B Z G BT e T AR ZE B ENA I AE, o4 Teo
BN (2014) G2 AR BT S A SRR ML T — DT RERUARRE . HACK I, Teo 8 A
(2014) FH TAMPST &%, 7 1 969 4 ZEURATHUN . WF 7T AU AA HITE
AN G M TEENUERZASE . AR SCRRAN WX 27 B H Be R 15.3% 1947
REEZTT 7. G TAMPST SRR SRR ER AT REET 1D #alk B AR EH
FE5SRE, MAEEZ MR BT HAR &SRB AT REASA]F; 2) TAMPST &%
H ) RO X — AR & A NI, ARFE — N RIR 20 E =S
I DRl 722 3K 5 3050/ 1 TR 1 B80MT e A R vHE A S IR i R R0 i, AT s e BF 9 485

BEAh, WA ASDBIE TG T o E B E PR N BOM I #E BOR TS DL . Huang AN
Teo (2020) &I &5 AR 4T T 502 445K H 30 AN B = M BUm A F &
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[ 25 3R T [ e RSO A BORAE R R S5 A I . BORAE IS . 2
ARAEHBOR R ERRAE R RE KRR A, ERSCHRT BOMAE AR FHBUR
R TT H RES R B SR Y . BRSSO 5 UK BRI T 1 AR
WENANFET A, (HESEX PR SEGRAESE AT T &, Bsmiashar R =R
Xt HOM B B2 32 AL A 5 T 520 - Li 25 N (2019) il i 85 # 7 FEAR A 34 17 1423
b E R B BOARAE SR . 45 RARWIRFIA AIVE. B2 e B 5B
FUTHIBARE AR TRRAERT . BeAb, Ao U o B0 R S A FH 25 ok
B 7B, AN SRR R AN - IXR] fE2 T R TR
BINERSCHFJT T A S AFAERCR 22 57, AT 2 E0X — B 3 A I 2%

BT Ry E SR EUM BRI L, A OGE3E E 7E SR A T b 9 i
I F 2 A 4B I - Huang 25 A (2019) @IS DR 14 42 3848 K H00 1
GiTe WHITERE, JEAE BTN ZE BRI AR A B, RSN SCRE . &
AR, oie. BRI (SEARSHEMEARMHEE A 2EmER
BEZ MR R, XA AR T TAM BR% o0 S o A T o [ s i i 24
M. Mei N (2018) FIFHSEM T FERIL 34T T 295 ZERBT S iEZUM XS Web 2.0
(R T#E. R, 21FES) HARMWEE. SRR, BRArsEEBUnmEA
A5 FH 7 1) B4 R At AT T PR B G i 1 A8 SRR TPACK, [R] B 52 314 2 Y
FeARAS F B R ABEA N SR IR . AR O 2 51 b s R UM I R
B2 G BLAT TRV, AR DUE B AR A AR S A HR SEUER AT AR X [ =
Sun 1 Mei (20200 IR AN ZEM X DGE LTI . 2 73T 331 K]
ATPOE M F R A VR A, I 45 4 77 FEAR R AR 6o LU AR 7S 17 52 M 28 O A i
MEESHEHAMGEHERMMEXHE. BAmE, BEEAE. HEARMEH B IR EE.
MRS FERT R AR S BB BMAE R . FIR, FRAM S HSAREH &t A
ARMAER

2k LR, BRI TAM HORBESZARA O 5 50 V20T, (H2 T SO,
ARG AL R TR AR, & BRI R RS 3 BOMBE R AREZER
(Maranguni¢ & Grani¢, 2015). %T 1) BAH A ZERLU TAMPST A E; 2)
DU ZABU S TR AR 2 /R I KT 3D LA AR AR 2 B AT BAE BRDUE 2
Jili, POE ZIE AU D ER R AT KA RSB B R ER . G E R R A
AT HERE B R 5 P0E G BE R ER S, T HBENDOE BRI R A £
RAH I 58 B9 5 Hfil

3. R EER
3.1 HrFEX S
AH TR G ek B AL A MDY T 985 AR I PCHE E bR E i A, SR E R

fhFEE (convenience sampling) W4, it 454 % . Z A PLURBUX JUAT el £ 22
R T ARUERE A B[R o 1 . 280 ik, FRATMIBR 1 12 28k H 7 B TR %
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BRI, DA 4 4 TSR AR i 2 bR . BEA SRS 442 4, B
FE5 A 56 44, i 386 4. #HAISFIER N 23.89 B, FRiEZEN 2.09 % . #iAT
I N 10.89 N H, ARiEZER 13.8 M H o R0 3R H PPT AT #0%:, D
EHRIE MG M. Tl BT ARSI

32 HFFEHWETR

AT I T E AR 1) R S OGN NEAR(E BB E AR Z AFINFPE 5 .
R TR ] g I R FT R R BOMAAE A HOR T 0 B AN, FRATZE TR AR ]
& MRS (e.g., Teo, 2010a, 2010b; Teo et al., 2018; Sun & Mei, 2020) , il |
M 27 ANETUR ST ERETSOE B BT B E AR ER. ZEREH 7 EE 5k
BE (I BRI, 78R8 , AFBBIE AN (PU,5TH) o &5 H
P (PEU, 370 . SIARMHEE (ATU, 3T  HARMHZER ATU, 3T . AR
RN (ETU, 330 . AhEBscEr (FC,3 W) « FoAME A B FALhE (TSE, 3 i) A
FEZHITE (SN, 4 100 o A T IR 045 FIR LA N BRE, FATBRE T 2 4005
bR E il AR 5 ) 508 5 BT T ROt B S RIS T T REHE
1o BbAh, FRATEEIE T 208 BRI A T FO0) ) 45 B e I E e FOME S 31T
PR, DABA LR g 1 176 RE 6 A8 00T 58 Hb S g ik 1) P Co L

3.3 B4tk

XA M, FATEM 74 M) EFA A CFA P BCERIT RS . Al
195G SPSS 24.0 SFREAHEAT T BENL V-5 5, $5 70 a5 IS T REA 4 53 -+ EFA
1 CFA BB HBHE T B MSTREA ¢ 46560, W LRI T REARARAEENE S
SERSRNZES LIS (SINEE 2). EFA MrBLRI# N 221 %, He 5431 4, %«
4190 4. WHRRCPER N 23.82 B, FRifEEN 2.23 %o WRARICPEEE N 9.79
MNH, FRAEZERN 1218 N H . 1E EFA J71H, HERIH AR 8RS 7 2 ] ef7
TEMEAEH, FRATRH & KBRIERI R A e i) SPSS 24.0 o3 N @ I3t 4T 7>
Mr. CFA BrEHIs AN 221 44, H A 25 4, &4 196 4. #ORR T HER N
23.97 %, WEZERN 1.94 5 PRI 11.96 M H, brfEER 1517 N H.
f£ CFA J7if, FAIFIH Amos 24.0 % EFA M B iT1e & £ AT I E AL PRI o
— R U E /N T 250 M EAL A T DL R fRbr R RA S EBHE (AN
ELRNTF 30 iU 5 R ZE (RMSEA) MN&5TEi/NT.08; #J5HRi1%%Z (SRMR)
MN/NT.07; ELEHLETEEL (CFD 1 Tucker-Lewis 6% (TLD) W K T-2:F.95 (Hair
etal., 2014),

* 2 EFA #1 CFA BiNFRABAE R
B 1) ERE () Hwy D)
5 L YA PRk 2= ¥ME PR 2
EFA FEAR 31 190 23.82 2.23 9.79 12.18
CFA FEA 25 196 23.97 1.94 11.96 15.17
t-tests 1(440) = .86, p = .39 1(434)=74,p = 46 1(350)=1.49, p=.14
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3.4 EFA 253 Kt

FATE S H SPSS24.0 Beit Bk FARTA 27 NI, Fxt HAT RS vt
IHT. BEREIR, SRETAMEAE 4.33 ) 6.29 2 ], FRU#EZELE.75 N 1.49 Z 6], {wE
R 23 T ZE 31|10 2 1) (B WP 1) o XU BUHRE AR & IES AT, AT
JE SRR T34 (Kline, 2016) . It4h, Kaiser-Meyer-Olkin (KMO) #5645 11 &=
4.83, Bartlett BRIEAG G 45 B K 47 = 3499.44, df = 351, p < .001, XULifil] EFA BH
ATERAEYE (Pallant, 20160 o FRATTIE I B R ALSRVE AR HE i 5 5N I @ Tt AT 5 —
B EFA 2T, R EIR EFA RIUH T 6 MEBAELE, BRTHARMEHS, Hib
KT SR 2 8D RS EE (3R 3) o BIR EFA 45 5 IF3ERR
HAR, (HAR N5 R EEAAR(E EES, Cronbach o RE°H.87.

E3 5K EFA LR

R PR & (ERE) 1 2 3 4 5 6

HWARMHAZ ETUL 614
ETU2 897
ETU3 .769
BN A PU1 721
PU2 696
PU3 .834
PU4 975
PU5 .535
HARMHARE  ATUL 683
ATU2 7.3
ATU3 717
HAMHER ITUL 679
ITU2 .820
ITU3 669
HAMHEAIK TSEL 414
Mk TSE2 436
TSE3 496
AN ST HRE FC1 628
FC2 923
FC3 957
JBGN 7 PEU1 785
PEU2 416
PEU3 720
t e SN1 919
SN2 903
SN3 467 506
SN4 817
Cronbach’s o .870

N T abkMgwmERE B g 225 3, AR S —5 EFA &5 R H45 5P 35/
fAE>E (Minimum Average Partial, MAP) 45 B3E4T TAHRN R REE . %%, MAP 45
WA NN E R E R T 1, HARYE /NP3 7 A oG (.02247) F1
/N5 DY IR 7 A 9SE (.00166) , 3%EHREL 5 4485 (O’Connor, 2000; Velicer,
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1976) (ZWER 4) . [N, HEF| EFA 45 Rrp AR H B AR = A 73
REEAL, HAp—ARFIEEE T HAAME & E (20EE 3D, JiiTkE
MR A H 3 RAABEM . X —REAAMUERT LRG58, WRFEmA
S UL R, BB Zy AR A B AR AR B ARANE],  (H L SR e S
MESHEARAE A BEFEE (Baydas & Goktas, 2017; Sun & Mei, 2020)

& 4 MAP B RFAEE 5 P39 IR ARG -

Eigenvalues/fH 1L Average Partial Correlations/ -3 { #H <

6.97877 root squared power4
4.10370 0 .08241 .02212
2.84011 1 .04732 .01024
1.66685 2 .03555 .00494
1.50236 3 .02771 .00287
1.16320 4 .02805 .00276
93957 5 .02247 .00166
.93402 6 .02354 .00211

TEM B F A A B RAFE )5, FRATIE R e R ASR AN 52 e 7 %of 76l 4% 1 it
TRHEAT S 51 EFA 0. S5 58 KMO 4.82, Bartlett SRIERIRSE By 42 =
3226.93,df =276, p<.001, ULHIREARF G EFA Giit b EsR. tAh, SR TFHAR
T77% (communality) FR#(1E.40-.83 2 [a], KT .4, IR & HWEERA
IR IS . BJh, EFA JHREL T AMEBEAELE (BNE S o Bk, D
TG I . BEARAE I Z AN SRR IX = SR R F o 2) AR A 2 FE AN
ARG R G H R — N E T ATEH G2 RIEAREHESES RN 3) BN5
FA PRI S A A IR — N R T o B T IR PSSR, FRATTASHE R B0 &
MRS ITEE HEBEATSR R L, BEEREARFREREL. BEH
ARAEFHAE RN 0E BRI (0 B A% 5 100 S5 2 B A0 2 5 1 A ko
BE BRI S R E AR HI W . T 3 e R DLEN 5 R AR R
7 TAM BRI Rz O T 2R, AT RSN 2 F AL S I e Ak o B 2 F M 2.0
B, G PE BN G R 2.0 FRMTHESES B SR SRS
FERAM IR AT POE B R B AR BN LKA R, IR B A 7 &1 59.27%

(WK .

RS5 B R EFA AT REERBER

Bl GBAEE) 1 2 3 4 5 A iR 7 2
BARMHZH  ETUL 614 4.758%
ETU2 .893
ETU3 765
SN P PUI 727 12.595%
PU2 712
PU3 832
PU4 965
PU5 .509
HARMHZEYS ATUL 649 15.694%
=1 ATU2 636
ATU3 684
ITU1 716

© 2021 The Authors. Compilation © 2021 Journal of Technology and Chinese Language Teaching 108



PN L K7 PARTDUE B B0 HE SR 2 BRI 5T K

ITU2 850
ITU3 700
A5 2.0 PEUL 774 20.826%
PEU2 565
PEU3 734
SN1 877
SN2 884
SN3 699
SN4 477
Y FC1 616 5.394%
FC2 933
FC3 942
Cronbach’s .862 868 855 .861 877 794 59.266%

HeAh, FATIEEL Cronbach o % &7 1945 R L a AR (E BEEA T THEEG (SR
3 MK 5) . GiREIR, AFEEIEN Cronbach a R%045.86, SRR A 2554k
Cronbach a &% (.87) #H24, & T.70 AriE (Pallant, 2016). JE%NH F M. B0
Gy 200 BEARMEHEESER. FEARMEHE ISR Cronbach o &5
5.86. .87. .86, .79 F1.88, tH#[ET.70 (MhruE. DL EAIEW il 5 145 B4k 4
FaE, ANETE T I8R5 28500 6 F SR B2 =R B R

3.5 CFA &R Kkitie

N T RAE EFA BYBUFTS R G, BATR AR KBERTE CFA X &R
177 BRI AR IR . N T AR E A A B AR AR A, BRATTIET CFA 455494
T RZEERAT T A . RZEA S JE R AT BE 2 RN A KR i k). 4
iR, AR AR B LT R # i An A S R R A (K D . W&
BRI EFa bR BAR IR 42/df = 1.75. RMSEA =.058. SRMR =.068. CFI = .95,
TLI=.94, Fr A e bt 556 CRFA TR bR EK, H A R+~ Hog 72 A 5 B A 2 35 vk
AL, BATEHEAT T 4415 FE (Composite Reliability, CR) A1 15 77 PR B & ( Average
Variance Extracted, AVE) fJit5H . g5 R B RFARM AL CR=.71. AVE = .46;
JAENA MR CR=.89. AVE=.63; HARMAHEES MM CR=.88. AVE =.56;
TR Z M 2.0 ) CR=.90. AVE =.56; #MFSZFFH) CR=.88. AVE=.71. BT
RAEHE T AVE BEET .50, FrAfRrIfF & K TS T .50 FIZER (Fornell &
Larcker, 1981) . X 15 B EE AR TR Hp 1 i A5 i A0 A0 B 38 FL A 0 v 10 S RN 380
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87 ETU1 3
S—[ETU2 Fa
’ 42
.- ETU3 €3
PU1 €3
75 3
: PU2 &

Co

RAER
SESSRA
05

B 1 BRETERAIFENLE K CFA UBRRIZR

FH P 1 n] 0L, B 8 A0 AR B 1) DR - Anr 7551 A1.96 2 8], FA i #ker 240
WU, XLER TR R R A B R . RS ENCRY, FARMH
SESRMX —TEHEAAHENHEXREE R (74) , SERMEHAEHZ AT
MRREIRZ (50) o X—E5RASCE: 7RIS FT R, BIEGIA 12
W AREZ 5K EZERZE (eq., Huangetal., 2019; Huang & Teo, 2020; Lietal.,
2019; Mei et al., 2018; Sun & Mei, 2020) ; [FIIFMIEH] T A HE v AR 2 5
K EELE (e.g., Sun & Mei, 20200 . IAb, FAREFZ 75 RG22
[ A ¢ R E AR (52) , UBHEARAE H 4 7 vl Be A BT UM AH B A H 1
PR o
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4, RESRHE

AWFFHT Davis (1986) 11 TAM HARELSZ A I fif N FE AR, 2 BUDOE [
BRECE W AR AR S, 3@ EFA A1 CFA BRIT-20 4, W10 1 A8 R B AT s
TABHMB B F AR ZER (L2CT-ETAS, S W= 2) . BEAREMA A, &
SR, BEARMHEE., SRMFEHZER. HEARFEHZS) . SMNBSCRE. BEREHBERK
KRR 2 LV 25 R A AR T A2 BR A s R R B R e 32 5 R R, (H 2 X i
BRI A e 4nd S BRI MOE B 20T . AR5 SonTA S H B A REAE R T8
AR B BN 5 A YE AT REA7E — AR L E S, H WA R AMARLE FARE
M LRI EEREE, FA SERBREARMEH B AR teal, AR IR R B
T H G HARAE M FE AW, A SISt 2 5o ma i FH 35 6k B AR HE ) i Ik
FREIT, DR AL G A RN 2 F MR AL S R AT & I B 5 A 2.0 )5, ASHIT
TN T AT P AS FE RN AR F 2 6] & HMELAIX 2y, 350 S W 1AM X 3 AR A P 1) 2
R, P QTSI @i EFA AT CFA WY BRI Mr vl 45, B F
JF0 G T 2.0 BEARM SR SER . AR HZ D AMBSCREA = 0 R BT 30E
TABBUNBE HEAREZ NN E .

KR EALUL TSGR D BAG M 2.0 GETE 20.83% 25 MR- AT
B AR R AR Z . ST RGNS M 2.0 A REIMREIE, SREM%
BURE BB ARG 15 R 4 B 380E B B 25 A FER R, L B0 BB % 8 e B S O B [ A
MTTIE S B AR SR ARG T —D . 20 BEE HEMEAREHE S
RATSOE B ZOM B AR S E SR I E H . RS AH ML B AZ I 2] 5
BN K, BEHEREARNH > FES . HERARREWE. BUNEE H AT Hir
R, AN R 2 WA BRARM A, WmABNERE ARG AT
J5 THT BN, AT 3G 5 BOMPE R AR A TS E S B . 3) AN SC R BRI T %
fEREIIE LA SEARMHSE SRR B ERHRX KRBT AR, SRR
WUAATS T IsRIX P 7 T TAE . BN B AR RATM R HINES R, e
75 T FE FIVE 45 5 (Scherer et al., 2019).

AHEFEHIE AR : D o 7 00E B i IR AT #OM B B SR %= 54
MBI E; 2) Wbk 7 BA g3 IHTDOE B EUT B E SR EZER;
3) AT RS A UE W A R 1 AR AT DOE B FUTE R E HOR B
WHITEDL; 4) B 7JD0E “iBIM B TR KNI i B T .

AW FABAAAE—ERIRME. E6, AWARIEARERBE TR, H s
REIE FVEE P REAFAEAN L o DRI, RO FE AT DAE SRR | e F R T 7T,
MM SRAT B H AP 25 2R . HK, AT I 26 N e 0« AT Y ) R g
ANBETE 4 S = i N ERATDGE B EUR SR R BUIR . ARRHIE T8 I V7R 5 5
Ve BOREUR AT SR IR BT A O JSER A8, e S HEE ARCRE R BORIE 2 &
Ko

© 2021 The Authors. Compilation © 2021 Journal of Technology and Chinese Language Teaching 111



PN L K7 WU PUE B BUNEH BRI 2 BRI 5T K

Bl . AW B s R AR Y 55 B T3k 4 B Bl (The study has been supported by the
Fundamental Research Funds for the Central Universities) .
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Abstract: This study investigated Chinese narrative writing among 50
secondary students in Singapore. It aimed to design and orchestrate a
Chinese narrative writing pedagogy (CNWP) using metacognitive writing
process and pedagogical approach of making thinking visible with
technology. Both quantitative and qualitative data in Design-based
Research (DBR), including writing performance, course feedback
questionnaires, focus group interviews and teacher’s reflections, were
collected. The result indicated that CNWP significantly improved students’
narrative writing performance. The Chinese language teacher and most
students had positive attitudes toward CNWP, as it positively affected
students’ writing confidence, writing strategies, and metacognition. Using
design-based research, this study has detailed the process of improving
CNWP and provided effective pedagogical strategies for Chinese narrative
writing.
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1. Introduction

Narrative writing is a compulsory writing component for all Secondary One
students studying Chinese in Singapore (Tay et al., 2015). Narrative writing can allow
students to express their stories creatively and help students explore different characters
and settings (Tienken, 2003). Narrative writing can train logical thinking and the consistent
presentation of students’ thoughts (Walker, 2019). Narrative writing can make an important
connection between a student’s personal life and the school experience (Thoughtful
learning, 2021).

As Chinese is taught as a second language (L2), writing a good narrative Chinese
composition is not an easy task for most students (Tay et al., 2015). Students complain that
narrative Chinese writing is difficult because they do not have enough words (Leong, 1999).
However, some scholars proposed Singapore students’ problems in writing are not only
limited and incorrect use of vocabulary, but also insufficient writing strategies (Puah et al.,
2013; Wong et al., 2011). Due to students’ lack of enough writing strategies, even if
students have sufficient relevant words, they still think it is difficult to describe a scene in
a story and design the opening of a narrative composition. Zhang et al. (2016) investigated
the use of strategies by Singapore lower secondary students in Chinese narrative writing.
They found students with higher writing scores adopt more high-quality writing strategies.
Therefore, for Chinese narrative writing, students must have both sufficient words and
writing strategies.

Another reason why students struggle with narrative writing is that teachers usually
do not emphasise students’ writing skills and cognition processes, yet expect students to
create acceptable products (Gu, 2004). Based on my observation, L2 Chinese teachers in
Singapore only provide guidance and a model essay for students to imitate when teaching
narrative composition. Even if students can imitate a model essay, it is still hard for them
to use the skills learned to write on other topics. When the writing topic changes, students
still do not know how or what to write. Due to insufficient use of planning, evaluation, and
self-monitoring strategies in the writing processes, students are not aware of their thoughts
and thinking processes (e.g., Hull et al., 2011), making it difficult for them to apply their
writing skills to new writing tasks. Therefore, the metacognitive writing process is
important to students’ writing.

To be a good writer, one needs not only task-specific knowledge and skills, but also
metacognitive awareness and knowledge (Panahandeh & Asl, 2014). Metacognition in
writing involves planning, evaluating, and self-monitoring of writing (Chamot & O’Malley,
1994). Panahandeh and Asl (2014) further proposed a new metacognitive process of
writing — including preparation, presentation, practice, evaluation, expansion — and
investigated the effect of metacognitive strategies on argumentative writing accuracy for
foreign language learners. They found metacognitive strategies have a positive effect on
foreign language learners’ writing performance. Therefore, it is necessary to use
metacognitive strategies when teaching Chinese Second Language (CSL) writing, so
students can make a plan for a task, monitor their thoughts, and regulate thinking processes
for narrative writing.
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Over the past decade, making thinking visible (MTV), a research-based
pedagogical approach developed by scholars at Harvard University (Project Zero, 2016),
has been widely applied to different aspects of language learning to facilitate the use of
metacognitive strategies. MTV provides thinking tools to involve students in thinking
activities through thinking routines that are short, easy-to-learn, mini-strategies that extend
and deepen their thinking (Project Zero, 2016). The thinking routines help students plan
their writing, self-monitoring their learning processes, and self-evaluate their progress. The
thinking routines can enhance students’ thinking and improve their learning (Ritchhart &
Church, 2020).

A growing body of research has consistently found that online approaches
positively impact writing learning (e.g., Li et al., 2012; Li & Chu, 2018). With the
advancement of digital technology, various online tools have emerged to support language
learning. Most research focuses on wiki-based collaborative learning in writing through
peer assessment and writing approach by offering Singapore students procedures that help
them give peer feedback and improve vocabulary, sentences, paragraph of micro-skills
(Chin et al., 2015 & Wong et al., 2011). Yet, few studies examined how MTYV activities
can be used in online writing and evaluate its efficacy.

The purpose of this study is to visualize the metacognitive writing process by using
online MTV activities. This paper reports a design-based research project conducted to
address the aforementioned gaps. The study aimed to address the following two research
questions:

1) How to design an online Chinese narrative writing module that reflects the
metacognitive writing process?
2) How to support Chinese narrative writing through online MTV activities?

2. Literature Review
Metacognition and writing

Metacognition is commonly defined as individuals’ ability to know their cognitive
functions, monitor them while they operate, and control and adjust them according to the
needs of the learning process (Mitsea & Drigas, 2019). Metacognitive strategies are
important in L2 acquisition (e.g., Raoofi et al., 2014). Language learners who use
metacognitive strategies are able to monitor their learning, and they know how and when
to employ the most relevant strategies to accomplish a given task (Anthonysamy, 2021).

Metacognition in writing involves planning, evaluating, and self-monitoring of
writing (Chamot & O’Malley, 1994). Goctu (2017) noted that planning might involve
brainstorming some keywords and choosing the basic tense for the writing piece,
evaluating is more effectively completed by peer-evaluation and self-evaluation, and self-
monitoring involves controlling the writing process while writing the text. Panahandeh and
Asl (2014) further expanded metacognitive strategies, which include preparation,
presentation, practice, evaluation, and expansion.
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Metacognitive strategies can not only enhance language learners’ confidence, but
also can improve language learners’ performance. Stewart et al. (2015) demonstrated that
metacognition during writing is influenced by emotional factors, such as anxiety and
diffidence in writing. McMullen (2009) found metacognitive strategies can improve L2
learners writing skills, which can last for a lifetime. Wang et al. (2009) found metacognitive
knowledge has been recognized as a significant attribute affecting the process as well as
the product in SL writing. Goctu (2017) believed metacognitive instruction could enhance
students’ academic writing skills and their self-awareness in learning and train students to
become self-regulated learners. While metacognitive strategies are important for L2
writing, Surat et al. (2014) found 18 secondary school students in Malaysia lacked
metacognitive writing skills. They suggested metacognitive writing skills should be
explicit using the planning technique, drafting introduction technique, and expanding the
topic sentences.

Making thinking visible

Making thinking visible is a research-based pedagogical approach that looks into
how to encourage learners’ engagement, independence, and understanding (Peachey &
Maley, 2015). The approach emphasizes three core practices: thinking routines, the
documentation of student thinking, and reflective professional practice (Project Zero,
2016). Thinking routines are specific pedagogical activities that develop students’
understanding and are most frequently used in teaching (Ritchhart et al., 2011). Thinking
routines have a variety of thinking prompts, such as describing, interpreting, wondering,
summarizing, and reflection. This study aims to use an easy-to-learn thinking routine to
involve students so L2 students can reflect on their acquired knowledge for narrative
writing.

Specifically, “T used to think, and now | think,” one of the thinking routines, can
help learners reflect on how their thinking has changed over time (Ritchhart et al., 2011).
This routine can be used whenever students’ initial thoughts, opinions, or beliefs are likely
to have changed as a result of instruction or experience (Ritchhart, 2016).

The thinking routines have been applied in different disciplines. Papalazarou (2015)
applied MTV in English language lessons where she encouraged students to think about
thinking itself and develop their metacognitive skills. Similarly, MTV has also been
applied in Science (Gholam, 2019). Students have the opportunity to explore how their
thinking has changed over time. Teachers think “I used to think, now I think” is an effective
routine that can be used as a formative assessment and even a summative assessment tool
(Gholam, 2019). Yet, few studies examined how MTV activities can be used in online
Chinese writing courses and evaluate its efficacy.

Therefore, this paper will use the thinking routine to allow students to reflect on
their acquired knowledge and visualize their thinking process.
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3. Method
3.1 Design-Based Research

Design-based research (DBR) is a methodology designed by and for educators who
seek to increase the impact, transfer, and translation of education research into improved
practice (Anderson & Shattuck, 2012). Reeves (2006) listed four sequential steps in design-
based research: 1) analysis of practical problems, 2) development of solutions based on
existing knowledge, 3) evaluation of the solution in practice, and 4) reflection on the design
principles produced. The sequential steps of this DBR are listed in Figure 1.

Step 1
Analysis of practical

problems

4

Based on experiments (Class A), randomised focused
group interview
and literature review

Step 2
Development of solutions
based on existing knowledge

4

4

Development of online writing pedagogy prototype
(Class A and Class B) that support student engagement
(emotional and meta-cognitive)

Step 3
Evaluation of the solution in

practice

4

4

Empirical evaluation and refinement of activities

Step 4
Reflection on the design

4

Development of design principles to promote student
engagement based on Class A and Class B

principles produced

Figure 1 The four-step design-based process of the study

In Step 1, this study articulates practical problems based on an experiment (Class
A) and a randomised focus group interview, and investigates new findings in the field of
metacognitive strategies and MTV pedagogical approaches for narrative writing. In Step 2,
based on the outcome of Step 1, this study applies the online writing teaching and learning
pedagogy prototype (Class A and Class B) that supports students’ engagement and
increases their writing confidence. In Step 3, this study evaluates the effectiveness of the
pedagogy applied in Step 2 as a potential solution to the problem. In Step 4, this study
reflects on the entire project and summarizes principles for designing effective online
writing pedagogy.

3.2 Participants

Participants in Phase 1 and Phase 2 included 23 students in Class A (the seventh
grade class in 2020), with an average age of 13 years. Participants in Phase 3 included 27
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students in Class B (the seventh grade class in 2021) with an average age of 13 years. All
participants gave their informed consent prior to data collection.

The school was a government school and imposed Singapore’s central curriculum,
in which the Chinese language is a compulsory subject taught for three and one-half hours
each week. At the time of the study, the students had studied the Chinese language for six
years (from first to sixth grade).

The lead author taught both Class A and B and was the facilitator of this study. The
main role of teaching was to design an online writing pedagogy that would guide students
to use online platforms for their narrative writing. An additional role was to record and
collect research data to improve the teaching pedagogy.

3.3 Data Sources

In Phase 1, the instruments included teachers’ reflections and a student focus group
interview to analyze practical problems based on an experiment from Class A in Step 1(see
Figure 1). As the phase aimed to explore practical problems, data were not collected on
students’ writing performance. In Phase 2, the instruments included students’ writing
performance, feedback questionnaire, and focus group interview. In Phase 3, the
instruments included students’ writing performance and a feedback questionnaire.

Table 1 Pedagogy information of Class A and Class B

Study | Course topic Skills for topic Duration | Data collection | Phase
Class | Descriptive Describe sight, 70 min Focus group Phase 1
A technique in hearing, smell, interview,
narrative taste, and touch. Teachers’
writing reflection
Class | The opening Using the 70 min Students’ Phase 2
A of Chinese protagonist’s name, writing
narrative appearance performance and
writing description, feedback
character portrayal, questionnaire
creating a basis to Focus group
organize a Chinese interview
narrative writing.
Class | The opening Using the 70 min Students’ Phase 3
B of Chinese protagonist’s name, writing
narrative appearance performance and
writing description, feedback
character portrayal, questionnaire

creating a basis to
organize a Chinese
narrative writing.

For the writing performance, students were asked to write the opening of a narrative
composition to bring out its theme, using the protagonist’s name, appearance description,
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character portrayal, creating a basis to organize a Chinese narrative writing. (see Table 1).
Each item was worth 2.5 points, for a possible total of 10 points for writing performance
in Phases 2 and 3.

3.4 Instruments

This study adopted two feedback questionnaires; the first in Phase 2 and the second
in Phase 3. The contents of the two questionnaires were different. The first questionnaire
was a modified version of Li’s and Chu’s (2018) questionnaire, the Cronbach’s alpha value
for which indicated overall reliability of 0.88. The feedback questionnaire in Phase 3 was
modified based on responses to the feedback questionnaire in Phase 2. Both questionnaires
used a five-point Likert scale (1 = strongly disagree to 5 = strongly agree) to measure
students’ attitudes towards and perceptions of Chinese narrative writing pedagogy
(CNWP).

The first questionnaire (Phase 2) explored whether the teaching content was of
interest to students, as teaching content that satisfies students’ learning interest merits
further research. It also investigated teachers’ role in online learning. The questionnaire
included four dimensions: Meaning of learning content consisted of five items (Cronbach’s
alpha= 0.84); e.g., “The ‘Introducing the theme directly’ (B &) method can help me
better understand how to write an essay.” Effectiveness of the learning platform consisted
of five items (Cronbach’s alpha= 0.66); e.g., “The content of the videos on SLS attracts
my attention.” Learning strategies consisted of five items (Cronbach’s alpha=0.60 ); e.g.,
“The ‘I used to think, now I think’ thinking routine helps me to reflect on and understand
how my thinking has changed.” The role of the teacher consisted of three items
(Cronbach’s alpha= 0.39 ); e.g., “Although learning writing skills is conducted through
SLS, itis still important for the teacher to provide additional explanation and guidance.”

The second questionnaire (Phase 3) explored the effectiveness of CNWP, the role
of online learning tools, and the impact of metacognitive strategies. The questionnaire
included three dimensions. The online learning process consisted of five items; e.g., “The
polling activity allows me to recall what I have learnt on the methods of writing essay
introductions” and “Through fill-in-the-blanks questions, 1 am able to understand the
specific content required for the “introducing the theme directly” (EL#% /5 &) method, such
as the name, appearance, and personality traits of the characters in my essay.” Learning
strategies consisted of five items; e.g., “For the editing task, checking my work after
completing the task helps ensure that | do not miss out on any points” and “Self-reflection
allows me to see the changes | have made in writing essay introductions.” Effectiveness of
the learning platform consisted of five items; e.g., “This exercise increased my confidence
in writing” and “The use of SLS makes learning writing skills less stressful.” The second
questionnaire removed items on the role of the teacher because that role was improved in
CNWP.

To gather more in-depth insights on the focused group interview, face-to-face
interviews were conducted with four students from Phase 1 and Phase 2. Student
interviewees were randomly selected, and their participation was voluntary. Each interview
lasted approximately 20 minutes. All interviews were recorded and transcribed. The
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interviewees were asked to share their experiences with using an online learning approach
to write the opening of a narrative in Chinese, give feedback on the benefits and difficulties
of the online pedagogy, and describe their attitude toward using it. The interviews were
structured around the following questions: 1) What do you think is the difference between
such a lesson and a normal writing lesson? 2) What do you think are the advantages of
these online questions? 3) What do you think are the drawbacks of such an online lesson?

4. Design-Based Learning Application
Step 1: Analysis of practice problems

The concept of the metacognitive writing process is incorporated into this pedagogy.
Metacognition in writing involves the planning, evaluating, and self-monitoring of one’s
writing (Chamot & O’Malley, 1994). Panahandeh and Asl (2014) further proposed a new
metacognitive process of writing that consists of five steps: preparation, presentation,
practice, evaluation, and expansion. First, preparation could help students identify what
they knew about the contents and what gaps in their prior knowledge should be addressed.
Second, the metacognitive strategies in writing were presented and explained to students.
Third, students had the opportunity to practice new strategies with authentic writing
activities and to begin to plan their writings according to the self-planning strategy. Fourth,
students needed to check the level of their writing through self-evaluation so they could
well understand what they had learned about new strategies, skills and what needed to be
reviewed. Fifth, students had opportunities to transfer new strategies to a different context.
This paper applies this metacognitive strategy procedure to online narrative writing

pedagogy.

In Phase 1, this study designed Chinese Narrative Writing Pedagogy 1 (see Table
2) for 23 students in Class A and focused on descriptive techniques using an online learning
platform. The pedagogy teaching tools consists of seven steps, i.e., take a poll, introduction
concept, self-reflection, in-depth concept, planning before writing, observation before
writing and paragraph writing, each of which uses different online learning tools, such as
taking a poll to learn about students’ prior knowledge, watching a video to draw students’
attention. The facilitator provided instructions only, without explanation. Each student
followed the instruction and completed this pedagogy in 70 minutes, using his/her laptop.

Table 2 Chinese Narrative Writing Pedagogy 1(CNWP1)-a descriptive technique

Metacognitive | Teaching Teaching Teaching Teaching
writing process | procedure content tool strategy
Preparation Take a poll (I) | Find out the Take a poll Students’
previous prior
descriptive knowledge
technique
(student-centered
learning)
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Presentation Introduction Introduction new | Watch a Paying
concept (1) descriptive video about | attention
technique the
(teacher-centred introduction
learning) concept
Evaluation Self-reflection | Realize what you Thinking Setting goals
D) have learned routine and objectives
(student-centered “T used to Self-
learning) think, Now | | evaluation
think...”
Presentation In-depth Explain new Fill in the Finding out
And Practice concept descriptive blanks about
(v) technique and ask language
the question learning and
(teacher-centred organising
learning)
Practice Planning before | Make a plan to Multiple Planning for a
writing(V) choose any of the | choice language task
new descriptive
techniques
(student-centered
learning)
Practice Observation Understanding Thinking Self-
before writing | story scene from routine monitoring
Y2)) the video “See think
(student-centered | wonder”
learning)
Expansion Paragraph Using a new Freewriting | Seeking
writing descriptive practice
(v technique to opportunities
describe the story
scene in one
paragraph.
(student-centered
learning)

In the CNWP1 process, students first recall the description techniques used, such
as action description and language description, by voting. Second, teachers play a video of
a course resource produced by the Singapore Ministry of Education on what portrait
descriptions are. The procedure (11) can not only make students initially understand what
they have learnt, but also attract students’ attention through watching one video. Third,
students use the thinking routine (i.e., | used to think..., now I think...) to reflect on what
they have learnt and how their thinking has shifted and changed over time. Fourth, the
facilitator explains five sense descriptive technique and asks questions. Students answer
the questions by filling the online blanks; to emphasize the five senses, description
techniques are made up (i.e., describe sight, hearing, smell, taste, and touch). Fifth, students
choose new descriptive techniques through completing online multiple-choice tools. Sixth,
students watch a three-minute animated video about airport farewells provided by the
Singapore Ministry of Education and deeply comprehend the video content through

© 2021 The Authors. Compilation © 2021 Journal of Technology and Chinese Language Teaching 125



He, Lin Supporting Online Chinese Narrative Writing Pedagogy

answering See-Think-Wonder questions, which is an MTV thinking routine. Last, students
use five-sense descriptive techniques to write a one-paragraph story about airport farewells
through online free writing.

After CNWP 1, the lead author conducted a focus group interview to collect
feedback from four students from Class A. Responding to the first interview question
(“What do you think is the difference between such lesson and normal writing lesson?”),
most interviewees stated they believed the lesson could help their Chinese writing.
Specifically, CNWP 1 differed from normal writing lessons in that teachers first asked
different types of questions that helped students understand how to write, rather than
having them immediately begin writing. Oxford (1990) showed that students employ
metacognitive strategies to help them coordinate their learning process by centring,
arranging, planning, and evaluating their learning. In terms of the second interview
question (“What do you think are the advantages of these online questions?”), students
thought taking a poll could summarise the knowledge learned before the lesson, while pre-
writing (see Table 2) could help them plan the writing process through multiple online
choices. In their responses to the third interview question (“What do you think are the
drawbacks of such online lesson?”’), some students said they needed more scaffolding on
self-reflection to answer the question.

Teacher reflection showed the same pattern: students could not understand how to
write about their thought changes after learning without explanation from the teacher.
Project Zero (2019) suggested teachers should explain to students that the purpose of this
activity is to help them reflect on their thinking about the topic and to identify how their
ideas have changed over time. In addition, the teacher’s reflections showed that providing
too many reflection sessions in one lesson period weakened the main learning target. An
effective lesson required students to aim for the target, deepen their understanding (Moss
and Brookhart, 2012), and reflect on the main learning target.

Step 2: Development of solutions based on existing knowledge

Based on the outcome of Step 1 (i.e., analysis of practical problems), there are three
areas for improvement: cognitive processing, the learning target, and the pre-writing
activities. The change from Step 1 to Step 2 consisted of moving self-reflection to after the
writing task and editing, keeping one thinking routine related learning target, and adding
an editing task before the writing task to follow metacognitive strategies for learning
(Oxford, 1990), focus more on the learning target (Moss & Brookhart, 2012), and increase
students’ writing confidence (Balta, 2018). By reflecting on the teaching process, we found
that when self-reflection occurred before students had developed an in-depth understanding
of the concepts, students were not well prepared to answer the questions (Panahandeh &
Asl, 2014).

Additionally, to more intuitively reflect the changes before and after students'
writing, a pre-test and post-test were added before and after the class. The curriculum
process was adjusted from CNWP 1 to CNWP 2, as seen in Figure 2.
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Figure 2 Curriculum changes from CNWP1 on the left to CNWP2 on the right
Step 3: Evaluation of the solution in practice

After the development in Step 2, CNWP 2 (see Table 3) and instructional materials
were put into practice in the same school, first in Class A (23) and then in Class B (27)
after half a year. Class A was the seventh-grade class in 2020; Class B was the seventh-
grade class in 2021. Both classes of students took the same level of Chinese language
courses. The writing content of CNWP 1 and CNWP 2 was different. CNWP 1 focused on
descriptive technique and CNWP 2 on the opening paragraph of a narrative composition.
The purpose of changing the teaching content was to increase the effectiveness of using
the metacognitive writing process and pedagogical approach.

Table 3 Chinese Narrative Writing Pedagogy 2 (CNWP2)-opening paragraph

Metacognitiv | Teaching Teaching Teaching Teaching
e writing procedure content tool strategy
process
Preparation | Pre-test Test students’ Freewriting | Identify
()] performance. differences
(student-centered between
learning) students’

learning before
and after the
intervention
Preparation | Take a poll |Find out the previous Take a poll Students’ prior
(m writing experience knowledge
for the opening
paragraph.
(student-centered
learning)
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Presentation | Introduction | Introduction how to Watch a Paying attention
concept directly opening video about | Setting goals and
(UD)] paragraph. the objectives
(student-centered introduction
learning) concept.
Practice In-depth Answer the online Fill in the Finding out
concept guestion blanks about language
(V) (student-centered learning and
learning) organising
Practice Planning Make a plan to Multiple- Planning for a
before complete opening choice language
writing paragraph. freewriting task and
V) Edit the first complete a small
paragraph of an task.
article.
(student-centered
learning)
Evaluation Self- Realize what you have | Thinking Review goals
reflection learned routine and objectives
(VD) (student-centered “T used to Self-evaluation
learning) think, Now |
think...”
Expansion Post-test Test students Freewriting | Seeking practice
(Vi) ‘performance opportunities
(student-centered
learning)

Note: The grey highlights of the table indicate the modification of CNWP2

To evaluate CNWP 2 in Class A, this study assessed students’ writing performance
and attitudes, which will be detailed below.

1) Class A writing performance in CNWP 2

This study conducted the Pre-test and Post-test 1 for Class A in CNWP 2. After two
weeks, students completed two new topic writing tasks as Post-test 2 and Post-test 3. The
title of Post-test 2 was “my new neighbor,” while the title of Post-test 3 was “one of my
elementary school teachers.” This study adopted descriptive statistical methods and
compared students’ performance on writing tasks four times, as shown in Table 4.
Student’s ages ranged from 13 to 14 years. The data from Pre-test (Mean=4.89, SD=3.24),
Post-test 1 (Mean=6.30, SD=3.68), Post-test 2 (Mean=7.93, SD=1.94), Post-test 3
(Mean=7.82, SD=2.53) showed an increasing trend in students’ writing performance.

Table 4 Students’ writing performance phase II (class A)

S/N Pre-test Post-test 1 Post-test 2 Post-test 3
Mean 4.89 6.30 7.93 7.82
SD 3.24 3.68 1.94 2.53
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The unpaired t-test results from the pre-test (M = 4.89, SD = 3.24) and post-test 3
(M =7.82, SD = 2.53) students’ writing performance indicate that the implementation of
CNWP2 resulted in a significant improvement in narrative writing, t(22) = 4.45, p =.0001.
Likewise, by focus group interview, most students believed that the online writing
pedagogy was easy to understand and could help their Chinese narrative writing.

2) Class A students’ attitude towards CNWP2

The feedback questionnaire in Phase II investigated Class A students’ attitudes
towards CNWP 2, as shown in Table 5.

Table 5 The first questionnaire in phase |1

Questions Mean  SD Reliability
Subscale 1: Meaning of learning content 416 074 0.71
Subscale 2: Effectiveness of learning platform 3.75 0.88 0.68
Subscale 3: Learning Strategies 397 0.73 0.65
Subscale 4: The role of the teacher 402 093 0.80

The mean values and standard deviations of the questionnaire data were as follows:
Meaning of learning content (Mean=4.16, SD=0.74, Cronbach’s alpha=0.71);
Effectiveness of learning platform (Mean=3.75, SD=0.88, Cronbach’s alpha=0.68);
Learning Strategies (Mean=3.97, SD=0.73, Cronbach’s alpha=0.65); The role of the
teacher (Mean=4.02, SD=0.93, Cronbach’s alpha=0.80).

3) Class A focus group interview in CNWP2

After the implementation of CNWP2, the lead author conducted the focus group
interview to collect feedback from four randomly selected students from Class A. Based
on the second interview question, students believed that taking a poll (Part 1) could
summarise the knowledge learned before this lesson, pre-writing (Part V) could monitor
the writing process using online multiple choices, and self-reflection (Part V1) could help
them visualise the thought process. From the third interview question, the students thought
they needed more learning concept comments (Parts 111 & V) to answer the question and
could not complete this part without further explanation from the facilitator.

4) CNWP2 to CNWP3

Based on Class A’s learning outcomes in CNWP2, this study put CNWP 3 into
practice for Class B. Based on the outcome of the descriptive statistical analysis and the
focus group interview for CNWP2, one area for improvement was identified: the role of
teacher. Accordingly, this study made adjustments to Part 111 and Part IV (see Table 6). For
example, in the CNWP3 concept introduction process, this study changed from students
watching an animated video to teachers introducing concepts based on an animated video.
In terms of in-depth concepts, the teacher guide students to emphasise key points from
online questions so they can deeply comprehend new writing knowledge.

© 2021 The Authors. Compilation © 2021 Journal of Technology and Chinese Language Teaching 129



He, Lin

Supporting Online Chinese Narrative Writing Pedagogy

Table 6 Chinese Narrative Writing Pedagogy 3--opening paragraph

Metacognitive| Teaching Teaching Teaching Teaching

writing procedure content tool strategy

process

Preparation | Pre-test Test students’ Freewriting | Identify
M performance. differences

(student-centered between students’
learning) learning before
and after the
intervention

Preparation | Take a poll [Find out the previous Take a poll | Students’ prior
) writing experience knowledge

for the opening
paragraph.

(student-centered
learning)

Presentation | Introduction | Introduction how to Watch an Paying attention
concept directly opening animated Setting goals and
(nr paragraph. video about | objectives

(teacher-centered the
learning) introduction
concept

Presentation | In-depth Explain how to directly | Fill in the Finding out about

/And Practice | concept opening blanks language learning
(V) paragraph and ask the and organising

guestion.
(teacher-centered
learning)

Practice Planning Make a plan to Multiple- Planning for a
before complete opening choice language task and
writing paragraph. freewriting | complete a small
V) Edit the first task.

paragraph of an

article.
(student-centered

learning)

Evaluation Self- Realize what you have | Thinking Review goals and
reflection learned routine objectives
(VD) (student-centered “Tusedto | Self-evaluation

learning) think, Now
I think...”

Expansion Post-test Test students’ Freewriting | Seeking practice

(v performance opportunities
(student-centered
learning)

Note: The grey highlights of the table indicate the modification of CNWP3

5) Class B writing performance in CNWP3
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This study conducted the Pre-test and Post-test 1 for Class B in CNWP3. After two
weeks, students completed two new writing topic tasks as Post-test 2 and Post-test 3. The
title of Post-test 2 was “my new neighbor.” The title of Post-test 3 was “one of my
elementary school teachers.” This study adopted descriptive statistical methods and
compared students’ performance on writing tasks four times, as shown in Table 7. Students’
ages ranged from 13 to 14 years. The results of the Pre-test (Mean=3.80, SD=2.44), Post-
test 1 (Mean=6.94, SD=3.13), Post-test 2 (Mean=7.04, SD=2.20), Post-test 3 (Mean=7.78,
SD=1.74) showed an increasing trend in students’ writing performance.

Table 7 Students’ writing performance phase II1

SIN Pre-test Post-test 1 Post-test 2 Post-test 3
Mean 3.80 6.94 7.04 7.78
SD 2.44 3.13 2.20 1.74

The unpaired t-test results from the pre-test (M = 3.80, SD = 2.44) and post-test 3
(M = 7.78, SD = 1.74) students’ writing performance indicate that the application of
CNWRP3 resulted in an improvement in narrative writing, t(26) =4.32, p = .000.

6) Class B students’ attitude towards CNWP2

The feedback questionnaire in Phase III investigated Class B students’ attitudes
towards CNWP2, as shown in Table 8. The second questionnaire was modified based on
feedback on the first questionnaire.

Table 8 The second questionnaire in phase 111

Questions Mean SD Reliability
Subscale 1: Online learning process 4.06 0.66 0.73
Subscale 2: Learning Strategies 3.86 0.71 0.68
Subscale 3: Effectiveness of learning platform 4.10 0.80 0.83

The means values and standard deviations for the questionnaire data were as
follows: online learning process (Mean=4.06, SD=0.66, Cronbach’s alpha=0.73), learning
Strategies (Mean=3.86, SD=0.71, Cronbach’s alpha=0.68), effectiveness of learning
platform (Mean=4.10, SD=0.80, Cronbach’s alpha=0.83).

Step 4: Reflection on the design principles produced

Based on metacognitive writing process theory and both quantitative and
qualitative data collected in the study, a Chinese narrative writing pedagogy was developed
and revised. This study concludes five design principles to support students’ online
narrative writing.

a) Principle 1: Use polls to recall students’ prior writing knowledge
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In Principle 1, polls are used to inform the design of a pre-writing online pedagogy.
Prior writing knowledge plays a vital role in students’ academic achievement and should
be considered in course designing and planning (Tawalbeh & Al-zuoud, 2013). Point-and-
click multiple-choice questions are recommended to assess students’ prior knowledge of a
subject and identify common misconceptions to find an appropriate entry point for
introducing a new topic (Zhu, 2007). Similarly, taking a poll is recommended because it
can recall students’ prior writing experience and stimulate their interest. More importantly,
teachers can quickly gauge students’ knowledge level.

b) Principle 2: Use authentic and contextualised videos with teachers’ comments to
introduce writing concepts and skills.

In Principle 2, having students watch interesting animated videos is recommended
to attract their attention and introduce writing concepts and skills, as video quality directly
or indirectly impacts online learning (Akgayir & Akgayir, 2018). However, based on the
findings, merely providing videos may not help to learn, which is consistent with Zheng,
Lin, and Kwon (2020) where they found that having outside links or multimedia materials
may distract students in online courses. Therefore, teachers need to explain how the videos
are connected to the learning objectives after playing them. The role of the teacher is of
great importance and cannot be neglected. Therefore, teachers’ guidance is integrated with
videos.

c) Principle 3: Using fill-in-the-blank questions as an organizer of opening narrative
writing.

In Principle 3, teachers can produce fill-in-the-blank questions to address the
components of knowledge separately. It is easy to find keywords to help students
understand the writing content. For instance, students could not know how to start the
opening of a narrative essay, nor with what. In CNWP 3, students can comprehend the
essentials of writing in fill-in-the-blank form, such as using the protagonist’s name,
appearance description, and character portrayal, creating the basis to organize a narrative
writing opening.

d) Principle 4: Using multiple-choice tools to plan writing.

In Principle 4, this study suggests that using multiple-choice planning tools allows
students to complete the writing plan more quickly and makes it easier to check whether
the writing task has been properly completed. Students (L2) face many struggles in
completing their writing (L1); some learners have difficulty even getting started (Al-
Gharabally, 2015). Teo et al. (2014) proposed dividing complex tasks into different steps
to reduce students’ learning anxiety. Compared with a writing outline, using multiple-
choice tools to plan writing can increase students’ confidence in writing and enable them
to access the writing process more easily.

e) Principle 5: Using making-thinking-visible routines to facilitate self-evaluation.

In Principle 5, this study recommends using “I used to think... Now I think...” to
guide students to reflect on what they have learnt. Through designing their thinking
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routines, students can reflect on what they have learnt and visualise their thought processes
(Cheng et al., 2019). However, teachers should provide more specific hints to help students
answer the question. Teachers should explain to students that the purpose of this activity is
to help them reflect on their thinking about the topic and identify how their ideas have
changed over time. For example, “I want to write what it is that you used to think about
description techniques” or “I want you to think about how your ideas about description
techniques have changed as a result of what we’ve been studying” (Project zero, 2019).

5. Conclusions and Limitations

This design-based research has explored ways to support students by using an
online learning approach to make thinking visible for Chinese narrative writing. Through
CNWP 1 to CNWP 3, a series of design principles were developed to inform the design
and implementation of instructional activities for Chinese narrative writing and assess their
efficacy. For example, through the teacher’s observation, if we provided too many
reflection tools, students would not focus on learning (Moss & Brookhart, 2012). This
study suggests that teachers should choose a suitable thinking tool to help students reflect
on what they have learnt. Watching videos is not enough for students to understand writing
skills (Zheng et al.,2020). This study suggests that teachers provide more comments to
explain the video content and connect it to the lesson objectives.

The role of the teacher is of great importance and cannot be neglected in an online
learning community (Maor, 2003). The teacher directs and redirects the learners’ attention
toward key concepts and ideas (Bolhuis & Voeten, 2001). Like a good tour guide, a good
teacher does not want anyone to miss out on the journey’s highlights. In traditional writing
lessons, the teacher asks students to draft a writing outline (Al-Gharabally, 2015), and
students must spend time completing it. This study suggests that using multiple-choice
tools to plan their writing can increase students’ confidence.

This study has several limitations that must be acknowledged and makes some
recommendations for future research. First, this study was conducted in a single secondary
school in Singapore, so caution should be exercised when applying this research outcome
in other educational contexts. Further research is required to test the design principles in
different contexts (e.g., Chinese narrative writing in primary schools and junior colleges).
Second, this study did not focus on specific student characteristics (e.g., gender, anxiety
about Chinese writing). Further research is required to design principles to meet special
student learning needs. Third, this study only focused on descriptive techniques and
opening a composition for Chinese narrative writing. Further research should address
writing a full Chinese narrative composition on an online platform.
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Abstract: This paper reports on the use of “read-along” videos made for
Chinese as a second language (L2 Chinese) learners taking Chinese
language classes online. These videos make it possible for students to read
along with teacher-created texts and audio support. Students may also mute
the audio, pause, slow down or speed up playback, and use pop-up
dictionaries while viewing to adapt to their own learning needs. | list
findings in research on L2 Chinese reading instruction and development
relevant to the design and use of these videos. | also describe the teaching
context in which these videos are now used. Then, I recommend how to
make similar videos, both from a text design and from a technological point
of view, and how to coach students on more effective use of such videos.
The paper closes with observations about students’ use of these videos and
their application in other instructional settings, Chinese reading
development, and future research.
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1. Introduction

This paper reports on the use of recorded, “read-along” videos made available to
Chinese as a second language (L2 Chinese) learners. These videos seem to hold potential
usefulness for other instructors, particularly those with distance learning formats and for
settings in which students find it challenging to read Chinese character texts. Read-along
videos grew initially out of my classroom practice several years ago, when | taught in a
high school Mandarin Chinese program. | first developed these videos as a way to provide
make-up content for students who were absent on days in which a main focus of class time
involved choral reading. Choral reading is any kind of whole class reading aloud from a
text. 1 have used choral reading with my oral support to introduce a few, newly-seen
characters in reading texts (Waltz, 2015; Neubauer, 2018). | began to create read-along
videos because | noticed that students who missed days with such guided reading
experiences later struggled to catch up unless they spent time in a similar way. Namely,
they needed the time and means to make connections between the sound and meaning of
recently introduced, unfamiliar words and phrases in Mandarin to how the newly-seen
characters looked within a comprehensible reading text. Students could use read-along
videos outside of class as that type of supplemental reading experience.

Over the past three years, read-along videos became a solution to the challenge of
minimal time per week with students in elective, online classes which | teach. By providing
videos online in YouTube, students could use them at their convenience. And, unlike choral
reading in a classroom setting, in which students read together at the same pace, students
using read-along videos can adjust use of the videos to their individual learning needs and
available time. They can use videos multiple times and pause, mute, and play at different
speeds using video controls built into YouTube. An added benefit of using YouTube as a
platform is the ease of sharing the links to the videos and making playlists to collect a series
of related videos. Other video platforms and recording methods are certainly possible as
well. Students need some guidance about how to use the videos, as effective use is more
than a matter of clicking play or passively watching once.

Other reading applications which have aural support have proliferated in recent
years. | am glad for more resources in our field designed to provide Chinese language
learners with more reading content, especially at beginning levels, but I find read-along
videos to fill a role which these apps do not. | find two main differences between
subscription sites and apps for L2 Chinese reading and read-along videos which | create.
First, because read-along videos are made by me specifically for my students, the content
is personalized. | have found that teacher-created reading allows students the benefit of
background knowledge and some additional interest in the text, since they know it will be
about content that is familiar and in which their ideas from class discussions may appear.
A second benefit is that | can tailor the reading intentionally to include Chinese characters
that are new to my students multiple times. | also am able to build in “review” characters
in these videos. | have not typically found such personalized features in reading apps for
L2 Chinese learners. As will be described later in this article, creating videos for my
students has not been burdensome in time or technology skills. I have found the benefits to
outweigh the time and skill needed to produce them.
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The structure this paper is as follows: first, an overview of some research findings
relevant to aspects of the design and use of these videos; second, how | have designed and
made read-along videos; then, the context for how I use read-along videos in my sequence
of instruction with fully online, remote Chinese language classes. | next describe ways in
which | coach new students to optimize use of these videos, including ideas students shared
with me themselves. I conclude with anecdotal observations about students’ reading
development through these videos and suggest research possibilities for understanding and
improving them. | am in the process of seeking approval from my university for an
empirical study related to use of these videos.

2. Research Background

Learning to read Chinese character texts as L2 has been noted for many years in
research as challenging (Everson, 1994, 2011, 2016; Packard, 1990) and anxiety-producing
(Zhao et al., 2013), particularly for those in early levels of Chinese learning. Heritage
speakers of Chinese have not necessarily shown faster recognition and production of
Chinese characters as compared to L2 learners of Chinese (C. Ke, 1998). Research and the
field of Chinese language education have not been entirely conclusive about when and how
to introduce character reading to new learners of Chinese (Everson, 1994; Knell & West,
2017; Packard, 1990; Shen, 2014; Ye, 2013). Helping students accomplish literacy in
Chinese characters within the limits to time available in a Chinese program is “[o]ur major
challenge” as Chinese language educators (Shen, 2013, p. 383).

However, some general findings about L2 learners’ development of reading
comprehension of Chinese texts do exist (S. Ke, 2020). Among Chinese as a Second
Language (CSL) studies, active learning strategies and meaningful learning tasks have
been found beneficial for Chinese learning and may be preferred by students (Shen & Xu,
2015). Sometimes teachers use technology apps as a way to involve students more actively
in reading or character learning. However, although a variety of computer-assisted
language learning (CALL) tools exists for Chinese learning, these tools are not always
integrated well into instruction (Shen, 2014). In terms of more integrated approaches to
reading in Chinese classrooms, repeated reading of texts has shown benefits for vocabulary
recognition for heritage learners (Han & Chen, 2010). Repeated reading has also shown
benefits in reading fluency and confidence among students in Chinese immersion programs
(Knell & Fame Kao, 2020). CSL studies have also identified challenges for L2 Chinese
readers. These challenges include recognizing characters, realizing where to segment
words (which are not spaced in texts written for native speakers), and lexical access, which
is interpreting a word’s meaning within the context in which it appears (Shen, 2014). For
beginning readers of L2 Chinese, studies have found that adding spaces between words can
aid in reading fluency and comprehension with lasting effects (Bai et al., 2013). Read-
along videos have been designed with such research findings in mind.

Reading comprehension can be considered at three levels: “the independent level,
the instructional level, and the frustration level” (Shen, 2005, p. 1, citing Gillet & Temple,
1994). The independent level involves texts which learners can approach without support
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from their teacher or other, more proficient learners. The instructional level of reading
means that learners find the text approachable but benefit from the support of their
instructor and peers to read and understand the entire text very well. The frustration level
is to be avoided, but those texts may be suited to later use, when students’ proficiency has
increased. Frustration level texts include more new words and phrases than would allow
students to read and comprehend highly, even with support in the classroom. Important
aspects of Chinese language instruction therefore include choosing texts that are
appropriate for students to read and understand on their own and providing enough
scaffolding to render slightly more challenging texts comprehensible for students, without
leading to frustration.

Read-along videos are my attempt at providing texts at the independent level, and
which provide enough support for learners to use them at the instructional level, even when
the teacher is not present. Their design relies on a view of Chinese character learning that
begins from listening comprehension and matching familiar sound and meaning to the
visual appearance of characters through experience with highly comprehensible texts in
Chinese characters. In seeking aural language development first using pinyin, and later
reading in Chinese characters, read-along videos follow a “process view” of reading
(Everson, 1994, p. 4). In a process view of reading, learners first acquire aural language
during which time pinyin is used, and later are introduced to those words in Chinese
character form. Likewise, read-along videos expect that students’ recognition of Chinese
characters will develop in stages (Zhang & Ke, 2018). The design of the reading material
is based on Cold Character Reading texts. In such texts, students encounter a limited
number of newly-seen, unique characters, which correspond to words and phrases that are
very familiar when heard because of proceeding auditory input. Newly-seen characters
repeatedly appear throughout a multiple paragraph-long text which otherwise contains only
familiar characters from prior, ample reading experiences (Neubauer, 2018; Waltz, 2015).
No pinyin is shown in these texts, as the use of pinyin is limited to aural steps when a word
or phrase is newly introduced. It is more typical for Chinese language instruction to focus
first on character and word-level study at the same time as aural language is introduced
(Shen, 2013, 2014). Read-along videos therefore diverge from that more typical approach
to instruction, since they begin from aural language introduced with pinyin, and only later
involve character reading. Character reading begins through a more implicit learning stage
prior to any explicit character analysis or noticing of character components. Therefore, use
of the read-along videos is the major way learners are encouraged to develop Chinese
literacy and character recognition in my classes. Over time, it is my aim that the videos aid
in building character recognition through re-exposure to a few new characters each time,
and through subsequent re-occurrence of those words.

3. Design of Read-Along Videos

The features of the text of read-along videos includes purposeful sheltering of new
words and phrases, with familiar words and phrases throughout forming the context in
which those new words and phrases appear. Reading ranges in length, from about 400-800
characters (occasionally including the names of people or places in English). Perhaps three
to four new words are seen for the first time in Chinese characters in a video, and they
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appear many times throughout the text: approximately ten to 20 times. The reading tends
to be a story, description, or other type of multiple paragraph-long, coherent discourse
based on language and topics that arose during the previous class session. Appendix A
contains an example of the content of a read-along video designed for the first reading text
for a beginning class. See Figure 1 (below) for a screenshot from a read-along video. The
golden circle in the image is how the cursor appears in the program | use to record videos,
Screencast-O-Matic. Note that the font size is very large, which is intentional so that
characters can be seen clearly. Spaces between words have been deliberately added to aid
in word segmentation and therefore ease of comprehension (Bai, et al, 2013). The video
recording contains my carefully articulated, read aloud of the text, using the cursor to
coordinate with my voice as | read. Appendix B includes links to two read-along videos.

3 YouTube Search Q
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Teacher needs more Nutella: beginning Chinese reading

33 views * Nov 10,2019 s 2 &0 & SHARE =i SAVE

Figure 1 A screenshot from a read-along video

The steps to making read-along videos may appear numerous, but after preparing
them on a nearly weekly basis, | can usually complete a read-along video in about 20
minutes, from writing to recording to starting to upload online.

1. First, I write the reading text in a Google Document. | create the text based on part
of class discussion in the synchronous lesson, so | do not need to create original
content for each video. | may change or drop some details or add or emphasize
some parts of our discussion in the read-along video. I use the “Find” function in
Google Docs to check for how many times new words appear in the text, aiming
for 10-20 occurrences.

2. | then copy and paste that text into a new slideshow in the website Qwikslides
(http://www.classtools.net/qwikslides/). Qwikslides automatically creates a
slideshow more quickly than presentation software like PowerPoint.
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3. When the slideshow is ready, | play that one slide at a time while I read aloud and
record a video using Screencast-O-Matic. While recording, | move my cursor under
each word as | read it, something like a karaoke video. | use Screencast-O-Matic
specifically because its cursor is visually more obvious than that in other screen
recording apps. | believe that linking the sound of the Chinese words to how they
look in the reading is a very beneficial aspect of these videos, so want to be sure
students can easily follow visually. See Appendix B for links to video tutorials
about how | create these videos and two example read-along videos.

Once the video is ready, I upload it to YouTube, either Unlisted or Public.

In more recent months, | have copied and pasted the full transcript into the
information area which appears below the video window. By adding this transcript,
students can also more easily access comprehension support for any words in the
video, as unlike the video itself, the words in the information window can be
accessed by pop-up dictionaries. Students can hover over words with a pop-up
dictionary such as Zhongwen or Perapera, which show pinyin and English meaning.
In a situation in which students might abuse this feature, perhaps copying and
pasting the entire transcript into Google Translate, it may not be recommended. |
added the transcript after students requested an easier way to double-check
meaning, since that is not easy to do from the video itself. I have not found this
additional scaffold to hinder their reading in Chinese.

6. | then share the link to the video with students.

S

4. Context for Read-Along Videos: Online Chinese Language Classes

The context in which | currently use these videos are one-hour-long, synchronous
classes once per week with small groups (usually six-12 people). Most students are adults,
but some are as young as 11 years old, in classes including people located in several
countries. These classes are entirely elective and not associated with any school or credit-
issuing institution. They could be described as “open” or “online instruction” since there
is no face-to-face component at all (Goertler, 2019, p. 53). Those synchronous classes take
place in Zoom meetings, usually with students on video camera view. We focus
synchronous class time on aural input and interaction, using a variety of the video
conferencing features in Zoom. | use a green screen and virtual backgrounds to display,
talk about, and point to images. Students’ occasionally use the Zoom chat window to send
me short, typed messages. | have found a physical whiteboard on the wall of my office
preferable for writing new vocabulary and drawing to aid comprehension because it allows
me to pause and point to those words again as they come up in discussion. During class, |
take photos of the whiteboard and post these to a shared Google document for students’
later reference, if they wish (see Appendix A for an example).

| emphasize aural input during classes, with numerous opportunities for students to
indicate comprehension and contribute to class discussions, which | expect prepares them
for successful use of the read-along videos. My teaching approach aligns with
comprehension-based communicative language teaching, including some elements from
Teaching Proficiency through Reading and Storytelling (TPRS; Lichtman, 2018; Ray &
Seely, 2019), MovieTalk (Murphy & Hastings, 2006), Story Listening (Mason et al., 2020),

© 2021 The Author. Compilation © 2021 Journal of Technology and Chinese Language Teaching 143


https://screencast-o-matic.com/lp/screen-recording-video-editing/

Neubauer Read-Along Videos for L2 Chinese Learners

and other strategies including input-based tasks. Goals for synchronous class time are
developing students’ listening comprehension and providing opportunities for oral
interaction in the context of communicative events: greetings, story co-creation, discussion
of interests and events among class members, and intercultural topics. Some occasional
focus on form arises within the context of student questions or the need to clarify meaning
or word usage. We usually finish class with a few minutes in which | begin to type reading
material based on our class session, asking students for details to include in the reading.
The shared Google document also include notes about the class and links to videos, and
that Google document is where | finish typing reading material.

The second part of class consists of asynchronous reading that I make into read-
along videos. | leverage the listening comprehension developed in synchronous classes in
these videos. By putting literacy instruction mainly in an independently-accessed video
format, students can pursue reading abilities to the degree that they wish. Since the classes
are elective, there is no grading or required homework. Some learners do not have the goal
of literacy in Chinese or lack the additional time per week to devote to reading; others use
them very frequently and regularly. The videos can be made available either as Private
videos (which only specific email accounts can access); Unlisted (which has a shareable
link but cannot be found in a search); and Public (which allows search engines to find it,
and YouTube to promote the video to any YouTube user). | estimate that these videos may
benefit both learners’ listening skills (Perez, 2019) and their reading comprehension
(Taylor, 2019) since they include both complete audio voiceover and text. Some
researchers have found that learners strongly prefer full captioning in videos in technology-
enhanced listening (Perez et al., 2014). Though these videos were originally designed to
target reading comprehension, the interactive way in which many students report using the
videos may represent a new kind of digital literacy, in which visual input, aural input, and
technology features form a combined experience (Reinhardt & Thorne, 2019). In my
teaching circumstances, any additional work with characters or handwriting is at their
initiative. | share additional ideas for students who wish to do more Chinese learning on
their own, but do not require any additional self-study. | have anecdotal evidence that
students who use read-along videos frequently can read aloud and understand unfamiliar
texts which contain words and phrases introduced through read-along videos. Students
from my classes have read aloud from new texts containing words introduced through read-
along videos.

5. Coaching Students to Use Read-Along Videos

Students seem to benefit more when they take advantage of YouTube control
options and do not play videos straight through. | base that observation first on overhearing
my students talk at the beginning of class about how challenging their first videos felt when
played at normal speed and without pausing. Students therefore need to be actively engaged
in the reading process, and to recognize their own reading speed and comprehension level
so that they can adjust use of the video accordingly. They also may need to be shown the
tools YouTube has to make playback fit their needs well. Pausing, predicting, muting, and
playing at a slower speed are all easy to do within YouTube settings. However, | have come
to realize that students are not always aware of those features in YouTube or how they
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might benefit from them while using read-along videos. | therefore suggest viewing them
multiple times in different ways, for different purposes. Videos can be used with listening
as a focus, played on a slower speed, pausing and thinking about the meaning, much like
an audio book. The videos can also allow a focus on reading aloud with the audio, as in
shadow-reading (Commander & De Guerrero, 2013). If a student has the goal of
recognizing individual characters or increasing reading speed, watching multiple times
may help. Using videos while muted to self-assess reading ability can also be useful.

Students have developed more ways to use the videos than | had originally
envisioned. Some students always say they listen first, pausing often after hearing a slide
read aloud to process the meaning. Others report that they try reading to themselves before
listening to the audio, and then play and read aloud along with the voiceover, playing at a
slower speed if necessary. | believe these differences may reflect different proficiency
levels among the students. Their ideas also suggest that there are easy ways to differentiate
use of the videos. Chinese literacy development generally proceeds in predictable ways,
but we cannot expect all students in the same class to be at exactly the same developmental
level (Zhang & Ke, 2018). Read-along videos can be differentiated in their use, so that
students with stronger reading skills can do more predicting and muting of the sound of the
words, while students who need or want more auditory scaffolding or slower speed
playback can easily access those features. These videos can enable students to take control
of their reading experiences and the degree of support that they wish at any given time.

6. Discussion and Conclusion

Read-along videos seem to be user-friendly and enjoyable reading and/or listening
experiences. They are a tool that more Chinese language teachers may wish to consider
using, especially with distance learning and beginning levels of students. These videos rely
mainly on implicit development of reading skills, which does not always result in students’
awareness of what they have learned. Therefore, students may need or want an outside
assessment of their reading progress to “know that they know” how to read. An outside
assessment, perhaps through a standardized vocabulary test or reading comprehension test
like some level of the HSK, might give them a clearer sense of their progress. Such a test
might also be useful for research purposes to find out more about how this kind of reading
experience helps students develop character recognition.

In some teaching contexts, read-along videos may have limitations. The learners
who attend my classes are mostly adults and quite self-motivated, and all have learned
other languages before. For schools with younger students, teachers may need to provide
more coaching and supervision to maximize benefits from this type of reading. Also, read-
along videos do not directly include assessment that can be checked by the instructor.
Teachers who need to provide grades may want an additional way to assess students’
progress. EdPuzzle or other apps could be used, and comprehension checks through
questions, drawings, or other responses could be designed. Likewise, instructors who want
students to develop independent character knowledge very early may want to supplement
with individual character study of some kind. | would, however, recommend any character
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analysis or studying come after read-along videos rather than before, so that characters are
primarily encountered within a meaningful context.

Students may also benefit from thinking about goals for each time that they use a
read-along video, and for their reading long-term. For example, they may focus first on
overall comprehension, relying in part on listening skills and making use of the audio track.
On a subsequent view, they may aim to read on their own by muting the audio except when
needing to check or confirm the sound of certain words. Teachers may want explicitly to
clarify what they expect students to “feel like” while reading and that it seems to be normal
not to be able fully to trace one’s learning, character-by-character, from these videos. |
would be surprised if read-along videos feel completely effortless, though I hope that
reading with them feels like a pleasant, achievable challenge that gives a rewarding sense
of accomplishment. It seems that giving students expectations for their experience,
including the way that implicit learning progresses, might increase their sense of
confidence in using the videos.

| hope in the future to investigate read-along videos in empirical research now in
the process of seeking Institutional Research Board approval. In the future, | would like to
investigate their uses among a broader range of students. How younger students and
students in a more standard, credit-bearing course could use this type of video is
particularly worth investigation. Results in terms of measurable reading and character
recognition outcomes after a semester, year, or longer periods of time using read-along
videos designed in this way could inform Chinese as a second language courses in how
best to use them. How do students score on reading proficiency tests, HSK reading
comprehension tests, and tests of Chinese character recognition? Lastly, how might read-
along videos help students develop their compositional writing skills? Answers to these
questions may help to answer whether or in what ways read-along videos might supplement
or replace more typical literacy instruction in online and face-to-face instructional settings.
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Appendix A

An example of the Google Document | make and share after each class. This example
comes from the first beginning class on September 8, 2019.

202029 1 8 5
Highlights from class time:
e Getting to know how Zoom & class sessions work.
e I have... discussion, starting with Nutella.
e Live Typing.
e People shared some ideas for review/learning Chinese during the rest of the
week (end of class session video).
Whiteboard photo with vocabulary that came up:

Class session video recording: [link removed]

Read-along video: http://somup.com/caQjYVeaQA

Important for the read-along video: | do not speak at what is probably the ideal speed for a
total beginner when I record these. Therefore, you will probably want to use pause, slower
speed playback, and mute (to predict how it sounds) to make the most of the read-along
videos. Here’s a video that introduces those features in YouTube: How to Use YouTube
with Read-Along Videos.

Another thing about read-along videos: | will not expect that you all have time/interest now
in reading Chinese, so during class, | generally use pinyin as words come up. However,
reading Chinese means reading in characters, and it’s like seeing a film in color compared
to watching in black-and-white. I think it’s worth the time!

Here is what we started typing together:
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Diane & Nutella.

Diane ;& & pizza,

Diane & Nutella, A]=Z Diane & & pizza.
Bess % & Nutella!

Diane & Nutella, A] & Bess ;& & !

Bess 3£ ! Bess ;% & Nutella.

Diane & Nutella. Diane 4~ 28!

(You do NOT need to be able to read what’s below directly - it’s better to use the read-
along video which has larger font size and better spacing. | type up the reading material
here so I can keep track of it more easily. I don’t expect you to be able to read this from
here, without hearing some of the words. And the font size is too small for comfort as a
new reader! I also switched around who has or doesn’t have Nutella.)

Qwikslides version: http://www.classtools.net/qwikslides/87 c4H3G8

Bess A4 Nutella. Bess % f pizza.

Bess i Nutella, FJ /& Bess % f pizza.

Diane ¥ A Nutella!

Bess A Nutella, 7] /& Diane % ! AlYal

Diane ¢! Diane % A Nutella.

Bess A Nutella. Bess A~ 3¢,

Bess = XX Nutella, 7] /&, Diane 1 =Xk Nutella.

Bess ¥ A pizza, 7] & Bess £~ 58,

Bess = XX pizza, 7] & Bess A~ 5.

Diane th ¥ £ pizza. Bess /4~ 3¢,

A&, Diane #9 ¥ % Nutella. Diane ¢ 1! Diane XX Nutella!

Bess: “Diane , /R & 7! «

Diane : “3& 5¢ 7! K & A Nutella!”

Bess: “fik XX Nutella 15 ?

Diane : “EXX! & X Nutella! A2, & H. 18 A R 4R HIA Nutella??”
Bess: “& A Nutella. /i & F 14?2 »

Diane : “& & A Nutella! 7J2, £ =Xk, &R RO ”»

Bess: “AlYal 7 5% 7! R EXK AR, W2, A BRI, ”

“F A Nutella. /% =X Nutella, £ 2 =Xk Nutella. Diane , 3 f Nutella! /X & Nutella
T

Diane : “WA! /R Nutella! 3 & Nutella 17! & =Xk ! g /R >

Bess: “A #f. F& =X Nutella, & tH =X /R, >

“nffE, A B AR B PR Nutella 7. R BEAGE? »

Diane : “3& A 58 17! 4 Nutella, 3& A 5. ¥, 3 =0 /RH) Nutella. >

Bess: “AN#f, ANif.
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Appendix B

Links to video tutorials with suggestions for use and making of these videos, and two read-
along video examples for different levels of students:

e Instructional video for how to use and make read-along videos:
https://youtu.be/4acHv_HUI4E

e Design factors for read-along videos and similar texts: https://youtu.be/z3uN-
bShC50

e Example of a Chinese read-along video (designed for first reading ever in
Chinese): https://www.youtube.com/watch?v=zILn6Be40cU

e Example of another read-along video (designed for people after about 60 hours of
Chinese): https://youtu.be/rfmL6bakOPw
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