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Abstract

The purpose of this study was to explore the effetthe digital material incorporated into Text-
to-Speech system for students’ English spelling digital material was made on the basis of the
Spelling Bee vocabulary list (approximately 300 @s)rissued by the selected school. 21 third
graders from a private bilingual school in Taiwarrg selected for this study. This study
employed four data collection techniques, includingstionnaire, pre-test and post-test, informal
observation and interview, and semi-structuredviddial interviews. The research results showed
that the use of digital material fostered the stizsldEnglish spelling ability and their self-diredt
learning.
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1. Introduction
Much attention has been paid to children's Englesdrning in Taiwan. In addition, the
Ministry of Education (2006) has notified elememtachools to start English courses from
the third grade. The purpose is to hopefully imgrdaiwanese children’s competitiveness in
English, so that they can be directly connectedhwo global world through this language.
However, if English teachers do not have any intiggaideas and improved ways of
teaching, but instead just thoughtlessly reschedidaglish learning to the earlier age,
children would not be able to benefit much. Apprater English teaching strategies can only
be developed while the children’s differences ia tognitive development, individual needs,
and characteristics are all taken into considematin such settings, the language learners'
training resources for the four categories of skilhcluding listening, speaking, reading, and
writing, are more limited, consequently affectimg tefficiency of their English learning. In
addition, the children are often not provided wittoper guidance while doing self-study,
outside of school or after school, resulting in ghedents ' frustration with English learning,
and thereby reducing the willingness of independaring.

With the rapid development of technology, the \WdaAlide Web has become a vehicle

for unlimited learning and teaching transmissiondiae Many language learning centers
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nowadays use Computer-Assisted Language Learnidd L(Cin training language skills.
CALL cannot replace regular English education, lhutan be used to make up for the
shortcomings of traditional language teaching sdoagnrich the content of the teaching
material and increase students' interest in anec®@feness of learning. Many studies have
confirmed the claim that correct and appropriat@liaption of learning technology in
teaching can effectively improve learning (Warsara& Healey, 1998; Lee 2006). Text-to-
speech (TTS) and Speech Recognition, for examg@ee lbeen introduced into language
teaching by scholars who advocate the computestassiapproach to language learning
(Handley, 2009).

Furthermore, The Act “Integrate Information Teclngy (IT) into curriculum
development and pedagogical practices” issued hystty of Education in Taiwan in 2000
puts emphasis on combining technology with theiculum, and then using it in practice to
enhance the quality and effectiveness of the lagr@and teaching process. Mastering a
language requires a large amount of input of caamd practice, and integrating information
technology into English teaching will no doubt sgthen students’ English learning
motivation.

Meanwhile, Cheng et al. (2003) also indicated thidrmation technology integrated
into English teaching not only increases the ditersf the course, but also creates a self-
directed English learning environment in which s’ differences are properly addressed.
As for English teaching, with the help of infornatitechnology as rich database resources,
interactive learning activities can be employedthe classroom as well. In the English
learning environment teaching materials for leasnefay the most important part in
interaction. Educators’ attention therefore shoblkel focused on designing multimedia
teaching materials to go with appropriate teachimejhods and strategies because they will
effectively promote English learning. However, dhdn’s language learning cognition is
different from that of adults. McGlothlin (1997)aains that while teaching a language to
children their learning properties should be comi®d so as to construct appropriate learning
environments and develop effective teaching straseg

Multimedia educational materials are likely to m#ee individual needs of students
and increase the flexibility and interactivity igtated into subject teaching. Students will
benefit the most from the basic language knowleitigeugh tutoring or drilling combined
with information technology; through simulating glaying games (Lu et al., 2014; Suh et al
2010).
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In summary, information technology has a positnfeience upon teaching English to
children. English language teaching, if combinethwomputers and information technology,
will provide another rich learning environment addannel for improved motivation and
increased achievement. In this study, the reseerdiesigned a set of English vocabulary
learning materials as the teachers’ diverse tegat@source and for the students' self-directed
learning. To create these materials, syntheticrengomponents of text to speech, including
American English pronunciation engine developedtiy NeoSpeech and close-to-human
voice technology, were used. The spelling list (800 words) for the Spelling Bee during
the semester played as the main source. This obspeoject aimed at exploring the influence
of the English vocabulary learning multimedia miatsrupon the effectiveness in students'
spelling improvement, attempting to answer theofslhg research question: How do
multimedia spelling programs affect student perfamoe in spelling and student attitudes

toward learning spelling?

2. Literature review

2.1. Digitalized teaching materials

Asoodar et at. (2014), Ching (2009), & Yang et(2012) all suggest that instructors should
make full use of information technology to aid thaterial designing process. Many teachers
cannot attain perfection in teaching English beeatl®ey graduated from non-English
departments and are subject to the limitationsheirtprofessional abilities and cultural
background. In this case digitalized teaching ni@teare definitely one of the most feasible
resources. The characteristics of these particoéderials are stated as follows:

1. Multiplicity

With the development of informational technologygithl textbooks shift the focus of
learning towards the students' independent stadyrder to foster learners’ independence and
motivation towards learning, diverse teaching cotstethat exhibit vivid and interesting
features and allow students to learn in accordarttetheir individual interests are extremely
important.

2. Hypertext

Teachers can systematically expand the teachinglearthiing database of materials and
related supplementary information on teaching websiBy using network nodes, students

can easily retrieve or download the course inforomatin addition, it will provide multiple
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sources of information by way of hyperlink, breakithrough the traditional linear reading
style (Chen et. al., 2013, & Pacheco, 2013).
3. Authenticity
Jonassen, Peck, and Wilson (1999) pointed outdbraputer technology can bring the real
world into the language learning environment anldvalstudents to break through the
restriction of having only a limited number of bgokn the classrooms. Furthermore, it
increases students' opportunities to learn withaegoora.
4. Energy saving and environmental protection
Digital materials can be repetitively acquired, ikalprinted ones, which can consequently
help save paper and achieve environmental protectio

According to the unique features of digital matkyias described above, it is obvious

that digital materials can be incorporated as dmaany ways of English teaching.

2.2 The application of TTS in language learning

In the recent years, computer assisted teachingeanding systems have been focusing on
communication training, directly leading to an e&se in the practice of people's
communication skills as compared to previous yedisis is made possible because
computers are now capable of detecting, identifyiagd processing spoken languages
(Ehsani et al., 1998). This subsequently leadsT®8 &nd Speech Recognition’s increasing
popularity in language learning. TTS converts iekbrmation directly into a voice reading,
and then uses natural semantic analysis techngpresrated through artificial intelligence to
make effective judgments on letters, words, the twinumerals and special reading methods,
and then employs speech synthesis patented tegynolo clearly read out the
anthropomorphic sounds with adjusted speed andudrexy. This allows each word to be
pronounced correctly and naturally.

According to Dutoit (1997), the functioning of TT&igure 1) includes: (1) Natural
Language Processing (NLP), a module that is abjgdduce voice recording of articles and
combine the tone and rhyme and (2) Digital SignalcBssing (DSP), a module which can
convert the received symbol information into a woiZhu (2005) detailed the four major
modules of TTS.

1. Textual Analysis: Analyzes the syntax and semardicthe text and converts it

into language characteristic parameters. In otredsy the computer can identify
words, sentences, and pronunciations, and knowstti@ronounce and when and

how long to pause.
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2. Rhythm Generator: Sends language characteristianpaters into the rhythm
generator to produce the corresponding rhythm ngessé each syllable in the
text, including the baseband track, volume, andhtiom, and converts the tone,
voice, pause mode, and length of pronunciationiinyghmic parameters.

3. Synthesis Unit Generator: Outputs synthesis unitfddjowing monosyllabic
phonemes speech waveform samples in the speediadata

4. Text-to-Speech Synthesizer: Selects acoustic paeasnom the sound database

to match the sounds needed to be pronounced.

Text-to-Speech Synthesizer«

Mamral Language Digital Signal
Processing+ Processing+
TEXT+ + Phonemes+' + SPEECH-
Linguistic formalisms+! Prosodwe ®|  Nfathematical modelse »
Inference engines+' HEO0y Alporithme+'
Leogical inferences+! Computations+'

Figure 1: The Functioning of TTS (Dutoit, 1997)

Many studies have pointed out that phonetics s tlombination of phonemic
awareness and phonological awareness (Drezek, 20@fipny & Lonigan, 2004). Drezek
(2007) interpreted phonemic awareness as cogrifiensmaller phonemic stage. By way of
moving, deleting and combining phonemes, phonoddgevareness (PA) displays the ability
to manipulate sound and distinguish the differelpeveen writing and speaking (Kamii &
Manning 2002). For instance, phonological awareaggears when the teacher asks students
to read the word "pat" and then changes the Igitéo ¢ and re-reads the word "cat".
Performing phonological awareness requires thetifitation of the difference between
phonetics. For example, in the sentence, “I likeetid,” “read” is pronounced /rid /, however,
in “I read a book yesterday,” it is pronouncedrad// Phonetic awareness includes syllables,
consonants and vowels (American Reading Associa#i0d8). Davidson and Strucker (2002)
believe that both English native speakers and nayligh native ones can improve their
English fluency by learning phonetic symbols, dylka changes, and reading aloud.
Phonological awareness scholars, Kirby et al. (2088thony & Lonigan (2004), and Ivey &
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Baker (2004), also emphasize the fact that phomdAbgwareness at the kindergarten stage
has great correlation with reading competitivene®n the other hand, the lack of
phonological awareness impacts dyslexia considgrablother words, those who have good
reading abilities read more extensively and people dyslexia exclude reading, often times
developing into the Matthew Effect (Stanovich, 1p8&ccordingly, Drezek (2007) proposed
that the bimodal input can help learners improvedi®y comprehension through
phonological awareness. The first one is readingewlstening (RwL). Learners read the
article and listen to previously recorded audio @Dsassettes, or listen to what the teacher is
reading. The second is TTS, and TTS features cotesdrinformation into voice files, which
makes the information in the computer more prontin&imodal input possesses three
characteristics:

* RwL and TTS both trigger phonological awareness.

* Readers with severe dyslexia, including literadfialilties and dyslexics, benefit

more from RwL and TTS than learners with good negdikills.

« RwL and TTS reduce fatigue in reading and increagee interest as well as reading
amount.

Elbro, Rasmussen & Spelling (1996), Dolan et2006), and Garg (2011) all pointed
out that TTS has a strong positive impact on legydanguages. When conducting online
reading tests, Olsen and Wise (1992) found thatlestis employing TTS obtain higher
literacy scores and acquire a larger vocabularp thase students who just use traditional
computer programs. Davidson et al. (1991), HeberMé&rdock (1994), and Damper &
Eastmond (1997) also indicated the fact that stistleacabulary significantly increases while
using TTS to read articles. In addition, Davidsarak (1991), Dawson et al. (2000), and
Shany & Biemiller, (1995), van der Leij, (1981),daiyamagishi et al. (2009) all believe
reading with the help of TTS greatly enhances sitgl@ccuracy and fluency of vocabulary.
Furthermore, Elbro et al. (1996) argue that throsglables or letters coupled with TTS,
language learners show significant improvementacabulary, comprehension, and fluency,
compared with users following general curriculum.

The above-mentioned literature review addresseeffect of the TTS learning system
on the students' reading achievement and vocabelainancement. Most of these studies,
however, are quantitative-based and focus on tipdicagon of TTS with native English-
speaking learners, not with students who are lagriinglish as a foreign language. Since
English plays an important role in the languagecatian of Taiwan, the question of how to

improve the four skills: listening, speaking, reagliand writing, becomes a crucial issue.
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Many students often feel troubled while memorizimgrds because of not knowing how to
pronounce them, but, at the same time, they arblena keep up with the CD, due to failure
to understand the content that the speaker is gaiome students even become frustrated
with learning English because they have no idelaoef to speak with beautiful cadence. For
this reason, research on developing teaching mettwdnprove these specific problems of
learning English becomes a necessity. With substar@nd rapid progress in TTS
development, the most natural pronunciation andbniaion generated through this
technology has replaced the mechanized synthedieckpthat was popular early before. This
technology can provide learners not only with threstbdemonstration of the analog tone
pronunciation, but also adds the flexibility anflaéncy which cannot be achieved with pre-
recorded files. Therefore, exploring the correlatioetween TTS and students’ learning
English proves to be necessary. In addition, rdlatsearch on TTS has been not very
common in Taiwan. This research will employ TTSpi@duce digital material to further

study the students' learning English at an elemgisthool.

3. The study

3.1 Participants
A private elementary school was chosen and 21 tirde students and their English teacher
participated in the study. Ten boys and elevers didd been learning English as a foreign

language for 3 years. This study lasted for a whelaester.

3.2 Design and procedure

This study focused on the digital materials for $pelling activity. Approximately 300 words
for Spelling Bee contest in this semester were ws®ti for each of the words vocabulary
learning was combined with phonology by incorpergtthe TTS technique. The teaching
material features word with pronunciation, clicktton features such as a bee, eraser, and
help, and reading letter by letter. When studemttotmemorize a word, he/she can first click
on "pronunciation” key, read the word out loud tlseines, and then check the word on the
computer. If the student is just getting startethvai new word, he/she can click on "letter-by-
letter" for help, such as the key—k--e — y. Angtfidents want to re-test their spelling, they

can click on the "eraser ", and then practice aga@ims set of digital speech teaching

materials, when coupled with multimedia softwarehsias PowerPoint, provides students
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with separate syllables and allows them to disistgindividual syllables and memorize the

words more easily (Figure 2).

Bl caf-eteria

Ee di-no-saur
E@ key-board
Ee thank-ful

Figure 2: Digital learning material for Spelling 8ésample)

A private elementary school in Taichung City walested for this study. In order to reinforce
the consistency of the research design, this stanayloyed data triangulation. In other words,
information from different sources was used inghedy to increase reliability and validity of
the research (Mills, 2000).

Before conducting this study, researchers had &reammunicated with the school’s
authorities and teachers and had obtained theseriinin the meanwhile, parents needed to
sign the agreement after they had been informed tip® purpose and methods of this study.
Right after the Spelling Bee vocabulary list (ab@@0 words) for the semester was
announced, researchers used TTS to produce digaétrial. Each week, students were
required to take a 30-word dictation test for dijeside comparisons of test results before
and after using this digital material. Studentsnspeo hours per week using the digital
material in the computer lab and each of them hathér own CD for self-study at home.
Researches performed 5-week observation in theroas. When students have completed
this 300-word examination, researchers conductdyigual interviews with them and their
teachers after school.

The contents of individual and group interviews dnalleen labeled and the
manuscripts were filed into separate archives &wheparticipant. All of the data collected
were read repeatedly and anonymously analyzed; qaestion was numbered and classified

in parentheses. A single sentence, phrase or tagtemployed to identify its category. In
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addition, each issue was analyzed based on theeamgven by each of the participants. To
screen the theme development, researchers andha@articipants' answers to each question

and then compared and contrasted or merged thega@es when necessary.

3.3. Instrumentation

3.3.1. Learning questionnaire

The questionnaire aims at eliciting attitudes afiising the digital vocabulary spelling

material. This questionnaire was designed by rebeas with the purpose of finding out

students' opinions and attitudes toward Englishrniag. The questionnaire for digital

vocabulary spelling material was distributed todshts after the experiment in order to
understand the effects of using the digital makteria

In the questionnaire, items 1 to 12, grouped utitkercognitive component, are mainly used
to evaluate the effectiveness of the material; pnepose of items 13 to 18, the action
component, is to survey students' true behavioleamning English. Finally, the affective

component, items 19 and 20, is supposed to exstilitents’ interest in learning English (see
Table 1).

Table 1: Attitude questionnaire

Cognitive Component

1. Do you normally have difficulties trying to menme words?

2. Do you know the English pronunciation of the @syou're trying to memorize?

3. Do you think the Spelling Bee is like a kindsoftware for a game?

4. Do you like using the Spelling Bee software ®nmorize words?

5. Do you think the Spelling Bee software is heljiiumemorizing words?

6. Do you think the Spelling Bee software is likeeaching assistant helping you memorize the

words?

7. Do you think the Spelling Bee software helps yatlh pronunciation?

8. Do you think the Spelling Bee software helpdeéepen the impression of words on you?

9. Do you understand the pronunciation given bySpelling Bee software?

10. Do you have difficulties using the Spelling Bedtware?

11. Does your family think the Spelling Bee softevéielps you memorize words?

12. Do you think memorizing words is not so difficafter using Spelling Bee software?

Action Component

13. Do you need anyone to help you memorize words?

14. Can you test yourself while using the Spelldgg software instead of having someone else t¢st
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you?

15. Do you use the "eraser” function key to corraigspellings while using the Spelling Bee?

16. Can you spell the words when you hear the praiation of the word from Spelling Bee

software?

17. Do your family members use the Spelling Beénsare with you?

18. How many times a week do you use the Spelliag 8ftware?

Affective Component

19. Do you enjoy using the Spelling Bee software?

20. Which part of the Spelling Bee software do k& most?

3.3.2 Pretest and posttest
Prior to the implementation of this digital leargimaterial, researchers used the word table to
give a spelling pretest to the surveyed class,thed a spelling post-test afterwards in order

to learn whether digitalized teaching material effgudents’ spelling ability.

3.3.3 Informal observation and interviews

With the consent of teachers, researchers madgadicipating observation on the students’

dialogue and interactions on campus and the sts’desrhputer classes during five occasions.
Informal interviews with these students and teaxkare also carried out during their leisure

time. In these informal observation and intervievesearchers also took notes of issues or
details which might be missing in the semi-struetuindividual interviews.

Teachers and students all volunteered for individeani-structured interviews; each
interview took about 90 minutes. The questionshim hooklet were designed and created by
researchers; individual interviews were tape-reedrand then typed out in Chinese. Students
were still very young; their answers were ineviyatdo short or general. Accordingly, each

student was individually interviewed twice in orderbe more objective.

3.5 Results and discussion
This study found that the digital vocabulary spejlimaterial can (a) strengthen the students'
spelling ability, and (b) promote students' se#rteng motivation, according to interviews
with the students and teachers, observation, queestire and documented records.

In the individual interviews, the teachers all agtethat this set of vocabulary

materials helped the students' spelling. Teachgrsimed:
In the very beginning, they (students) thought Belling Bee was very strange and
interesting. When they clicked the mouse, the cdeptalked. And when they keyed in a
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word, the computer would produce a stimulus so@uadto them, it was fun. | think it's of great
help to them. They can obtain training both in kpgland pronouncing the word "key", so

when they do review, they will have a much cleamsterstanding.

The teachers also believe that this material imggstudents' phonological awareness.
They said that students can listen, and then #pelivord out immediately. In the interview
with students, 18 students believe that vocabukeaghing material helped them in learning
English words. For example, Kevin said memorizingrde becomes much easier. Sun
believed that after using the software, memoriaiayds turns out to be relatively simpler
and it was far easier to correctly spell. Johnnyntie@ed that this material makes him
comprehend the pronunciation, and thus acceletade speed of spelling. In language
learning, phonological identification is the baf successful pronunciation. Children are
trained to pronounce through spelling. That is whijdren need to learn pronunciation as to
know the spelling of each word (Fox & Mitchell, 2001In this study, the data collected from
interviews prove that the Spelling Bee softwarewal students to learn the pronunciation
before learning the spellings.

In students' vocabulary tests, the first spelliest scores earned during the semester
were regarded as the pre-test results; the testavasd out by dictation. The same questions,
after being rearranged, were used for the postieSiable 2 the average t-test goes up from
73.2t0 85.1. As Table 2 showed, there was a staliy significant increase in spelling test
scores from the pre-test (M = 73.2, SD = 16.7theopost-test (M = 85.1, SD = 19.1), t(20) =
5.98, p <.0001. The students increased theiriageakst scores from a pre-test score mean of
73.2 to a post-test score mean of 85.1. This inelicahe digital spelling software had a
positive effect on students’ English spelling alak.

Table 2. T-test of students' pretest and postteses

Pre-test FPaost-test
Student M [ I=F=Ty SO [ 1=F=Tg] SO cl.f. T. =
21 752 18.77 5.1 19.1 20 5.95 - 0.001

According to the questionnaire, 57% of the stusldrdd difficulty memorizing the
words in the Spelling Bee vocabulary list beforengeintroduced to the software. After
learning to use the Spelling Bee computer softw@rép of the students expressed the view
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that memorizing words is not as difficult as thesed to think. 81% of the students believe
that the Spelling Bee computer software help de¢penmpression of words. The family of

71% of students thought that the Spelling Bee cderpsoftware helps students memorize
words. In conclusion, these data indicated that $ipelling Bee computer software for

students to learn words obtained high appreciation.

The data mentioned above pointed out that theestsdderived great benefits from
employing the TTS integrated with vocabulary leagni The digital learning material for the
Spelling Bee features an eraser that allows stsdentmmediately know and correct their
own errors and practice again, improving the sttelespelling ability. Barbetta, Heron, and
Heward (1993) explained that the instant whole-wghadnological correction and feedback
has a positive effect on literacy skills. Due te thariability of each word in the table, such as
verb form and past tense, students must be abldisttnguish the part of speech and
pronunciation in order to memorize words. The nssaf this study showed that the students
significantly improve in spelling. Wise et al. (Z)0explained the phonological synchronous
display strengthens the decoding procedures betligdens and phonemes of spelling culture.

The results of the interviews and questionnaireswsial that TTS improved the
students' intrinsic motivation to learn. In the gmral interviews, the teacher pointed out that
the TTS for the Spelling Bee vocabulary reinfortes students’ self-study passion, saying
that with this approach parents do not have to yvabout cassettes or CDs or the correctness
of students' pronunciation. Furthermore, the safwa so attractive that young students are
able to pay attention to it and benefit from cotgenn terms of self-study, the teacher
believed that the TTS is truly helpful. The TTSréfere provides the students with a helpful
way for self-study, if correctly applied to Englisghaching. In individual interviews with
students, 18 of them agreed that they will reviemt prepare for the exam through this digital
material. Jimmy said: "With this software, | cag to memorize words at my own speed.”
Kevin thought that with this software he no longeeds any assistance from parents to
memorize words.

Wang (1995) pointed out that self-directed learrémgphasizes learners' self-control
and motivation, autonomy and voluntary throughdetlearning process. In this study, survey
data shows that 71% of the students think the Bgdliee software functions like an assistant
teacher helping them memorize words. 86% of theestts thought that they can use the
Spelling Bee computer software to memorize words @st themselves at the same time.
81% of students feel that they know how to erasentisspelled word and re-do it. The

guestionnaire data prove that students regardstiis/are as an after-school assistant teacher
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or a self-study tool. By using this software, stutdecan practice repeatedly, which enhances
positive attitudes towards learning and increasasning efficiency. Xu (2004) mentioned
that e-materials applied to elementary Englishhigagccan enhance students' attitude in the
fifth and sixth grade.

According to the personal interviews and questidenastudents articulated great
interest in the vocabulary teaching material geeerdy TTS. 52% of them approved of the
Spelling Bee TTS learning system; they liked theser” and “Help” very much because the
“eraser” helped them learn and “Help” reminds dfdes and spelling, thus adding some
interaction to the learning process. The softwarevbcabulary teaching based on the TTS
features interactive learning, and thus enablessthéents to memorize words without any
fear, provides them with a self-directed learnimginment, and enhances their self-study

motivation.

3.6 Limitations of the study

In this study, the curriculum design for SpellingeBat the school is based on the semester,
and thus the production, implementation and reseafcTTS digital vocabulary spelling
material must be completed within one semester. rékalt of English word learning was
expected to explore the effects of digital learnmaterials upon students' English learning.
During the experimental stage, each student woeleldna computer for practicing TTS
material. Researchers spent a considerable amdutime downloading TTS to every
computer because of equipment limitations at tlosisosl. Meanwhile, the conditions for
executing the program on each computer were nosdnee - some were fast, others were
slower, and still others even crashed. Technicablpms on computers brought frustration

and difficulties for students using the digital evadl.

3.7 Conclusions and suggestions

This study employed text-to speech technology, uiicdlg the American English

pronunciation engine developed by NeoSpeech. Téisof English vocabulary learning

material was designed and produced by using clo$entnan voice reading technology with
about 300 words in the word table for the SpellBge contest at the school, providing
diverse teaching resources for teachers and seliileg environments for students. The
purpose of this research was exploring the infleeat the digital learning material upon
students' English learninghe findings indicate that the digital material anbes students

'spelling ability and self-study motivation, accigl to the interviews with students and
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teachers, observation, questionnaires and docutientd&kesearchers would like to offer
some suggestions, based on the results and thedonec
1. Text-to speech technology gives English educatorto@ for integrating
informational teaching and English teaching materim addition, teachers can
determine what computer-aided teaching contenppdyavithout being limited
by textbooks, which increases the richness ofeéhelting.
2. Before memorizing words, students need to haveecbmformation regarding
the words’ pronunciation in order to effectivelata English.
3. Developing interesting and interactive teaching k@agning activities should be
promoted to help students with learning spelling.
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Appendix 1. Word Table
Wednesday Saturday Thursday sentence
problem character beginning commotion
data classroom sandwich estimate
resource subtract range boil
tally mark temperature arrive calendar
difference environment across tortoise
sunlight culture bakery early
oven ingredient dough customer
instead recipe hair

Appendix 2. Interview Questions:

1. What do you think about the Spelling Bee software?

o > 0N

How do you memorize English vocabulary?

Does the Spelling Bee software help your pronurari&t

What would you do if you have some problem withalodaries?

Is the spelling bee test easier with the help ef3pelling Bee software?
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