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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.

© 2021 The Authors. Compilation © 2021 Journal of Technology and Chinese Language Teaching 53



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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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.

© 2021 The Authors. Compilation © 2021 Journal of Technology and Chinese Language Teaching 62



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
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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
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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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B Group 1(initial) ™ Group 2 (initial) ®m Group 1 (final)

B Group 2 (final) © Group 1(tone) Group?2 (tone)

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
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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

© 2021 The Authors. Compilation © 2021 Journal of Technology and Chinese Language Teaching 70



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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