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Abstract

This paper concerns the acquisition of English by two groups of five-to-six year old children living
in China: 1) Those taught by the traditional classroom methods using non-native speakers of Eng-
lish as teachers and 2) Those taught by a new computer application designed by Kadho, Inc. to
train children in the perception of English consonants vowels and suffixes produced by native
speakers of English. The data consist of judgments of children’s accent in mimicking English sen-
tences, at the onset, 1, 3, 6 and 10 months into treatment. Children who received the computer app
were judged to have significantly better accents from the first month of training onwards.
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1. Introduction: Age and Source Factors in Second Language Acquisition

China is a country that is rapidly adopting English language instruction into its school and universities. However
the ever-increasing numbers of Chinese people being exposed to English as a foreign language are attaining va-
rying degrees of success. Although many achieve a high command of written vocabulary and grammar, most are
unable to achieve native-like fluency in speaking and listening. The accents of Chinese Mandarin speakers try-
ing to speak English can be traced to two factors. Those individuals who do achieve native-like fluency all tend
to share an early age of exposure; and an extended exposure to the speech of native speakers of English.
Research has shown that the earlier an individual begins learning a second language, the better their pronun-
ciation becomes [1]-[3]. As the age of acquisition increases, the child’s eventual chance of native-like fluency
linearly decreases such that it becomes virtually impossible for adults to acquire native-like pronunciation in a
foreign language [4]-[9]. That is because, although every child is born with the ability to learn and produce the
sounds of any human language [10], unless he or she is engaged with stimuli from other languages, the first
language (L1) develops and matures, but the potential for acquiring sound systems for other languages (L2 and
beyond) withers with increasing age. As a child ages, this loss becomes more significant, ultimately leading to a
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pattern in adults where L1 interferes with the learning of L2 [11], challenging perception and production [12].
Age of acquisition aside, it is further the case that language learning abilities are compromised by a lack of
early exposure to L2 native speakers. Munro and Mann [3], for example, linked the achievement of superior
English accents to the age at which a Mandarin Chinese speaker had immigrated to the US and become im-
mersed in the speech of native speakers of English. Thus age is one part of the equation, but the source of lan-
guage engagement is another. One problem facing the Chinese educational system is that, although younger and
younger children are exposed to English language learning, the teachers who are providing the instruction, while
well-trained in the English language, are not native speakers of English. Non-native English speakers make up a
large portion of English teachers abroad in non-native English speaking countries, and China is no exception.

2. Some Particular Difficulties of Chinese EFL

Chinese people who are learning English as a foreign language offer an excellent example of how native lan-
guage, L1 significantly influence the pronunciation of a foreign language, L2. Their native Chinese language,
which is Mandarin in the population we consider, causes multiple problems with their being able to speak Eng-
lish correctly and without a foreign accent. That is because the English and Mandarin Chinese sound systems are
very different from each other. Their differences in stress, intonation, rhythm and syllable structure, not to men-
tion sentence structure, can make attaining native-like fluency in English a difficult challenge for the Chinese
Mandarin speaker [3] [12] [13].

Two aspects of the sound systems are noteworthy. One is the use of different consonants and vowels. Manda-
rin Chinese does not have any voiced stops, affricates or fricatives, which leads to consonant substitutions such
as pronouncing “pill” instead of “bill” or “ket” instead of “get”. The English vowels also contrast with Mandarin;
English has more vowels, and Mandarin Chinese speakers must learn new vowel distinctions if they are to mas-
ter English. Because Mandarin Chinese has no lax vowels, it is particularyly difficult for Chinese people to hear
and produce contrasts like “bit” vs. “beet” or “cot” vs. “cat”.

The second challenge is subtler, but just as profound. Mandarin Chinese, like many Asian languages, allows
many consonants in syllable-initial position but allows only the consonant “n” at the end of syllables. Thus final
consonants in syllables like “tub” “had” and “bag” are difficult for Mandarin Chinese speakers even though they
are familiar with “b”, “d” and “g” at the beginnings of syllables [13]. Thus Mandarin speakers make two com-
mon errors:1) leaving off the final consonant, and 2) adding a vowel to the final consonant making the syllable
into 2 syllables instead of one (e.g., “ba-gu” instead of “bag™). There are also consonant clusters within English
but not within a syllable in Mandarin Chinese. This results in Mandarin Chinese speakers inserting neutral vo-
wels between sequences of consonants, such as saying “suturawu” for “straw” or “besutu” for “best”.

3. Mobile Technology

The development and widespread adoption of mobile technology has brought new potentials for language learn-
ing [14] [15]. The user-friendly capabilities of mobile technologies have found uses in vocabulary [16], gram-
mar [17], reading practice [18] [19], and listening and speaking [20] [21]. Mobile language learning provides the
capability and convenience of achieving learning goals anytime and anywhere.

Currently, although mobile-based language learning technologies are being used to teach some aspects of
language, the potential for using native language stimuli in the “sensitive period” of childhood has yet to be le-
veraged. Although software has been used to teach pronunciation by focusing on mouth positions for speech
therapy, it is agreed that specialized teaching in phonetics typically produces poor outcomes because improve-
ments in pronunciation best occur through exposure rather than training [22] [23]. In the natural world, language
is not acquired by teaching rules to students and having them memorized. Instead, developing the sounds of a
second language seems to require extensive interactive experience and not just passive exposure [24] within
early childhood. When used effectively, mobile technologies can prove an important tool for achieving language
fluency through early exposure to native speakers in a truly immersive, interactive environment.

4. The Design of the Kadho English App

“Kadho English” is a new app whose software provides realistic, contextualized and interactive video of spoken
native English scaffolded by spoken Mandarin Chinese. More detail about the construction of the exercises is
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available in [25]. Kadho English engages participants with meaningful audio-visual English stimuli by having
them respond often to these stimuli through perception-led button presses and spoken imitations. Task-based
speaking and listening activities include context-based matching, discrimination and speaking activities that
have the potential to make learning a more realistic, rewarding and fun experience [20] [26] [27]. Though they
are encouraged to produce what they hear, only their perceptual responses are evaluated by the app.

The Kadho English curriculum can be broken down into 4 stages reflecting 4 main content areas: Vowels,
Consonants, Consonant Clusters, and Inflectional affixes, with each stage having its own set of subtasks involv-
ing increasingly difficult contrasts. Each stage has its focus on a content area, but all share the following four
properties: 1) a goal of teaching sound perception and not orthographic perception. 2) use of words as well as
sounds 3) the introduction of basic vocabulary and phrases and 4) the encouragement of production and repeti-
tion as well as the forced-choice assessment of perception. Four learning activities were designed for use with
each stage in the curriculum to accomplish the goals of Kadho English. These are summarized in Table 1.

5. Experimental Method

To measure and compare possible improvements in the pronunciation quality of short English sentences after
traditional training versus training with the Kadho application, two groups of Chinese students were studied be-
fore (onset), during (1, 3 and 6months from onset)and 4 months after (i.e. 10 months from onset) EFL training
began. The experimental group worked with the Kadho application during individual sessions while the control
group received instruction in the form of traditional English as a foreign language taught by non-native English
teachers using a commercially available written guide [28]. The experiment consisted of one measurable out-
come: Degree of Accent [3]. This is the perceived accent in English sentences produced by the children and
judged by a panel of 10 native English speakers using a 10 point scale from 0, strong accent to 10, no accent.

5.1. Participants

The 1022 subjects were 5- and 6-year-old children attending kindergarten and primary schools in Zhengzhou,
China. They served with the permission of their parents who also supplied the tablets that children used. Child-
ren were divided into two different groups, treated and control. There were 510 treated participants who re-
ceived the Kadho English app on their tablets; 362 males and148 females whose mean age was 5 years 208 days
(s.d. 210 days). There were 512 untreated, control participants who attended traditional English classes; 354
males and 158 females whose mean age was 5 years, 208 days (s.d. 219 days). Participants were from schools
with no native English-speaking teachers and no participant had received private English lessons from native
English speakers. At the end of the study 993 students remained in the study; 29 dropped out due to unforeseen
reasons.

5.2. Training Materials

Audiovisual speech stimuli for training were produced by two different native speaking English speakers for use
in the 4 stage series of sequential activities described in Section 4above. A more complete description of the
Kadho English materials and the computer program are available in Pemba et al. [25]. Children gave perceptual
responses on a tablet and were given feedback as to the accuracy of those responses At each stage, they were
encouraged to use the computer to record their own productions but were not given feedback as to the accuracy

Table 1. Learning activities design.

Activity type Learning objective Description

. . Exposure to English sounds being used through Immersive and entertaining video that uses
Video Immersion . . . .

real vocabulary and engaging sentences words and sounds in a child-engaging manner
Animation Lesson Teach sound and word association Targeted lesson to |_ntr0duce key sounds
and associated words
Video Game Test and train sound and word Interactive task to identify whether sounds
identification, discrimination are the same or are in present in a word

Speech Imitation Practice sound production Video-based task for a child to repeat

words said in the video
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of those productions owing to present technology’s known difficulty with the recognition and evaluation of
children’s voices.

5.3. Assessment Materials

The aim of assessment was to evaluate the overall degree of perceived foreign accent in English sentences pro-
duced by the participants. We used ratings of elicited sentence repetitions, following previous research on for-
eign accent assessment [3]. For eliciting the children’s productions, two female native-English speakers each
produced eight short English sentences that were integrated into a mobile app. All sentences were statements of
5 - 8 words in length, and each contained from 2 - 3 different words that were drawn from the materials used in
perceptual training. (e.g., “The bear threw the acorn in the basket.” “The flower and the book are on the table.”)

Another mobile app was created to record each participant’s elicitations, with Chinese language instructions
telling the participant to repeat each English sentence that was seen and heard on the screen. A total of 4 elicita-
tions of each sentence were taken per participant. All elicitations were subsequently rated by a panel of 10 uni-
versity students who were native speakers of American English having a mean age of 19 years. These raters
were blind as to whether samples were produced by control or treated participants. All had passed a pure-tone
audiometry screening prior to participating, none had special training in speech or language. Each rater used a
scale ranging from 1 to 10 to rate each sentence, with sentences heard at a 2 second interval.

5.4. Procedure

The treated group used the Kadho English application on their tablets for 30 minutes a day, 2 times a week at the
time their untreated, control peers were learning in traditional classrooms taught by their classroom teachers
who were not native speakers of English. The Kadho English software required children to complete a minimum
of 4 learning activities each day that covered new material in the stages of focus; the remaining time was spent
with previously taught material in a stage of the child’s choice. Inflectional affixes were taught throughout the
program, vowel perception was taught from weeks 1 to 12, and consonant perception during week 13 to 42.
Both groups were allowed to bring tablets to school, but only the treated group used the Kadho English app.
Treatment lasted for six months and measurements of perceived accent were taken at treatment onset (baseline),
and at 1 month, 3 months, 6 months (completion of treatment) and 10 months (i.e. 4 months post-treatment).

Speech samples of the desired sentence production were captured for each participant at each time of assess-
ment with an app that had the participant hold down a button and repeat the English sentence he/she had just
heard. Participants in the treated group had already been familiarized with this task since it is included in the
training even though the productions in training were not judged for quality. Participants in the control group
were familiarized with the task for 5 minutes before the elicitations made at each time of testing.

6. Results

The data consist of evaluations of perceived accent among the Kadho English treated subjects and the untreated
control subjects attending traditional classrooms. A split-plot ANOVA showed a significant interaction of time
of measurement (i.e. assessment month) and group F(3.88, 4056) = 1209.51, p < 0.001, that explains 28.9% of
the variability in degree of accent. The results are displayed in Table 2 where it may be seen that English ac-
cents improved to a greater extent in the treated group than in the control group. One-way repeated measure
ANOVAs showed that the effect of time of measurement is significant within both groups, for the control group
F(3.95, 2040) = 57.587, p < 0.001, n = 0.101, and for the treated group F(3.74, 2016) = 2698.112, p < 0.001, n*
= 0.842. However, while the Kadho treated group shows no advantage at pretest, they show an advantage after a
single month of treatment, t(1014) = —8.904, p < 0.001, and as time passes the final effect size of receiving the
Kadho app is very large r = 0.991, Cohen’s d = 15.39. As seen in Table 2, there is effectively no overlap be-
tween the final English accents of the treated and untreated children.

7. Discussion

This study examined the success of two different means of teaching spoken English on the English accents of 5-
to 6-year-old children. One is an individually delivered tablet-based program, Kadho English, that engages
children in activities that use real-time video of speech produced by native speakers of English. The other is the
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Table 2. Mean, standard errors and confidence intervals for Treated and Untreated groups.

Group Time of measurement Mean Std. Lower and upper value of
Error mean in the 95%b confidence
interval
Treated Pre treatment 2.408 .028 2.353 2.463
After one month 3.119 031 3.058 3.180
After three months 4.663 037 4.591 4.736
After six months 5.801 037 5.728 5.873
Post treatment 7.027 036 6.956 7.098
Untreated Pre-treatment 2.556 .028 2.501 2.611
After one month 2.730 031 2.670 2.791
After three months 2.734 037 2.662 2.806
After six months 2.977 037 2.905 3.049
Post treatment 3.159 036 3.089 3.230

traditional method of a classroom curriculum taught by native speakers of Chinese who, though well versed in
the English language, are not native speakers of English.

The results demonstrate that the tablet-based technology offers a strong and significant improvement in
children’s spoken English. The children who trained with Kadho were able to improve their accents 4.6 points
on a 10 point scale where children in traditional classrooms only improved by only 0.6 points. This finding is
made all the more impressive by the fact that the treated children trained for only 30 minutes per session, two
times a week analogous to the two thirty-minute classroom lessons the controls received from their teachers.
After what would amount to a little over six hours of application-based training—21 month of lessons—the
treated children had made gains that were four times that of the controls. By the end of 10 months the gain was
seven times greater and the effect size approaches 1.0. In addition, the children improved on accent measures
even though the application encouraged speaking but did not evaluate it, per se. Though perceptual judgment
was the focus of evaluation within the app, the children using Kadho English spoke English to the app and ap-
pear to have experienced a more targeted and natural immersion in native English through their interactive en-
gagement with the video content.

There are certain improvements and further experiments to do. The level of training effects in the domains
that were trained—vowel perception, consonant perception and affix production—should be measured and we
will be providing those measurements in our forthcoming study [29]. We should show inter-rating agreement.
We should try the app among children at older ages. We should see if there are benefits of using the app within
the context of traditional classes instead of as part of an either-or design. We should sample written English as
well as spoken.

Technology is becoming more widely used for language learning and pronunciation training in foreign lan-
guages. However, very little is known about the actual effectiveness of this new type of training, during treat-
ment, post-training and over extended times. This study represents one of the first attempts to show training ef-
fects in a large cohort of children studied over an extensive amount of time (i.e. ten months). The results indicate
that video-based, real-time instruction can indeed provide much-needed native English speech stimuli within the
“sensitive period” of language acquisition.
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