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CHAPTER 1

Introduction
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1.1 The research context

Indonesia has a unique linguistic ecology. With more than 700 indigenous
living languages, Indonesia has been claimed to be the second most
linguistically diverse nation in the world after Papua New Guinea (Simons &
Fennig, 2017a; 2017b). Remarkably, none of these vernacular languages
has been adopted as the national language, including the largest ethnic
language — Javanese — whose speakers reach 40.22% of the nation’s
population (BPS, 2011). Instead, Indonesian or Bahasa Indonesia was
formally declared as the only national and official language in the Youth
Pledge of 1928 (Foulcher, 2000; Dewi, 2015). Bahasa Indonesia was based
on Malay, a language that had been used as alingua francain the
Indonesian archipelago for centuries. During Dutch colonization, Malay was
adopted as the language of the colonial administration, and it was gradually
standardized and disseminated among the educated native elite of
Indonesia, which was previously known as the Dutch East Indies (Errington,
1986). Since the Youth Pledge, Indonesian has been used dominantly as the
medium of communication and the language of education throughout the
country.

In addition to the many ‘local languages’ and the ‘national language’,
there is clear presence of foreign languages in Indonesia such as Arabic,
Dutch, English, and Japanese. There are three obvious reasons why foreign
languages ‘have spread’ or ‘have been spread’ in Indonesia, namely
colonization (Smith, 1991), religion (e.g. through merchants) (Lowenberg,
1991), and globalization (Yuwono, 2005). Among these foreign languages,
the most prominent one nowadays is English. This language has been in
high demand over the last years. Intriguingly, the countries surrounding
Indonesia such as Singapore, Malaysia, Brunei Darussalam, Papua New
Guinea, and the Philippines granted English the status of an official
language, whereas only two countries in the area — Indonesia and Timor
Leste — are not included in the list of territorial entities where English is an
official language.

Even though English is not an official language, Zein (2019) argued
that Indonesia continues to nourish its reputation as one of the largest and
significant markets of English language education. This has been shown by,
among others, the fact that English as a Foreign Language (EFL) has been a
compulsory subject to be taught in secondary and tertiary education (Zein et
al., 2020), in which other foreign languages do not have the same privileges.
However, the increasing popularity of EFL was not significantly reflected in
improving proficiency levels of Indonesian EFL learners in the last decade.
The annual English Proficiency Index (EPI) reports released by Education
First (EF) show that in the last five years, Indonesia was always included in
the category of countries with low proficiency (Education First, 2017; 2018;
2019; 2020; 2021).

Among the four basic language skills (listening, speaking, reading,
and writing), speaking appears to be the most anxiety-provoking skill for EFL
learners in Indonesia. This specific anxiety called Foreign Language
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Speaking Anxiety (FLSA), together with other types of Foreign Language
(Classroom) Anxiety (FLCA), has been identified as a trigger that has a
debilitating effect upon learners’ language achievement and performance
(Botes et al., 2020; Teimouri et al., 2019). This negative emotion should be
significantly reduced, otherwise it will hinder learners (with higher FLSA
levels) in their efforts to achieve and perform (speaking) better.

Developments in Positive Psychology (Seligman, 2002) have
encouraged researchers to not only investigate negative emotions such as
FLSA, but also examine positive emotions like Foreign Language Enjoyment
(FLE) (Dewaele & Maclntyre, 2014; 2016; Jiang & Dewaele, 2019; Resnik &
Dewaele, 2020). FLC(S) A and FLE are found to be correlated, but are seen
as distinct concepts (Dewaele and Maclintyre, 2014; 2016).

To help learners reduce their levels of FLSA, enhance their FLE,
and improve their speaking skills, programs that support speaking practice
through technologies such as Automatic Speech Recognition (ASR) have
been recently developed. Studies have shown that ASR-based programs
have positive effects on learners’ affect (e.g. Bodnar, 2016; Nakazawa,
2012) and pronunciation skills (e.g. Neri et al., 2008; Cucchiarini et al., 2009;
McCrocklin, 2016; Mroz, 2018). However, relatively little research has
investigated the potential of ASR-based language learning programs in
educational settings in Indonesia. In this thesis, we present research that
investigates effects of ASR-based language learning systems on learners’
affect (FLSA and FLE) and language skills (vocabulary and pronunciation).

To contextualize our research, we provide information in this
introductory chapter that is structured as follows. In section 1.2, we provide
an overview of the position of English as the main foreign language in
Indonesia alongside the national language and local languages. Section 1.3
offers a brief history of English language teaching in Indonesia and its status
quo in primary, secondary, and tertiary education. Section 1.4 reports the
status of Indonesia in worldwide rankings of English proficiency. Section 1.5
focuses on the phenomena of Foreign Language Speaking Anxiety (FLSA)
and Foreign Language Enjoyment (FLE). Section 1.6 discusses the
problems with English vocabulary and pronunciation of Indonesian students.
In section 1.7 we introduce two ASR-based language learning systems we
developed and employed in the present study, / Love Indonesia (ILI) and
NovolLearning (NOVO), and we discuss the rationale behind the selection of
these two systems and their distinctive characteristics. In section 1.8, we
present the research objectives, the research questions and the outline of
this thesis.

1.2 The prominent position of English in Indonesia

Globalization boosted the use of English as a foreign language and led to
increasing numbers of speakers of English as a foreign (or second)
language in the world. Simons & Fennig (2021) reported that around 1,348
billion people have been identified as English speakers, and 978,2 million of
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them are Second Language (L2) speakers. This positions English as the
world’s most spoken language, followed by Mandarin Chinese (including
Standard Chinese, but excluding other varieties) and Hindi (excluding Urdu).
Indonesian (excluding Malay), the national language of Indonesia, was
ranked eleventh with an estimated total of 199 million speakers.

As a ‘global currency’ (McKay, 2002) — which refers to the fact that
English is ‘..[nJow central to a wide variety of specific purposes ranging from
international relations to popular culture to academia’ (Fang, 2011, p. 377) —
and ‘global lingua franca’ (Seidlhofer, 2005), English has been learned for
various purposes and used in numerous domains and settings given its
‘functionality’ (Crystal, 2006), also in Indonesia. Dewi (2015) found that
English is perceived positively in the Indonesian context. There is also a
strong encouragement to the promotion of English in Indonesia as it is
believed that English is a vital tool and asset in modernization that helps
strengthen global communication and enhance knowledge (Dewi, 2015).
However, even though promoting English is well supported, there are laws
that implicitly restrict the use of the language within the country. The
government of course prioritizes Indonesian as the official, national language
over any other language, as established in Article 3 of Law No 24/2009
about the national flag, language, coat of arms, and anthem. In subsection
1.2.1, | address the potential tension between English and national and local
languages. In subsection 1.2.2, | address how English has become more
prominent than Dutch and Arabic, the other two relevant foreign languages
which are related to the Indonesian historical past and more recent religious
developments.

1.2.1 English, the Indonesian national language, and local
languages

The existence and increase of EFL in Indonesia is not without serious
criticism. The impact of English on Indonesian in the form of many
borrowings or phrases appears to affect the development of the Indonesian
language (Wibisono, 2020). Gunarwan (1993; 2000) argued that English has
led Indonesians to become Anglicized or keminggris (in Javanese). Wibisono
(2020) even claimed that the number of Indonesians labeled as Anglicized
has continually been increasing. Gunarwan (1993) delivered his strong
opposing view towards English at the Indonesian Language Congress VI in
Jakarta: English is considered ‘the most constraining FL on Indonesian
language learning in Indonesia’. This negatively affects enrichment and
attitude towards Indonesian, including a concern for national identity wear-off
(Gunarwan, 1993; 2000). Additionally, there has been a strong, law-based
endorsement from the government to promote Indonesian as an international
language as stated in Law No 24/2009 in Article 44 Part 4. However, this
idea is regarded unrealistic because of the nation’s current economic and
political situation (Dewi, 2015). Tan & Rubdy (2008) argued that value
profiles of languages play a significant role in global and local markets, and it
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appears that Indonesian does not possess the right ‘power yet.
Nonetheless, Dewi (2015) reported that, although there seems to be a felt
tension between English and Indonesian, English is not considered to
jeopardize Indonesian national identity, but is rather viewed as a ‘positive
imposition’. Indonesians are just enthusiastic and happy to learn English as
the language is perceived to offer more positive than negative
consequences. This suggests that English and Indonesian can co-exist
without a need to sacrifice one another. Such a situation may be encouraged
by the global notion of ‘contemporary global linguistic ecology’ (Phillipson &
Skutnabb-Kangas, 1999), supporting the presence of different languages
within a country.

Even though English and Indonesian may live side by side in
Indonesia, local or vernacular languages are likely to be affected negatively.
Even when excluding foreign languages, the successful establishment of
Indonesian as the national language jeopardizes the status and future of
local languages. Andriyanti (2019) asserted that there has been a ‘weakened
intergenerational transmission of Javanese’ in youth due to a significant role
played by the official language, Indonesian. This also impacts the strength of
the youth’s sense of local identity. The number of Javanese speakers in
Indonesia declined from 84 to 68 million speakers within four years (from
2017 to 2021) (Simons & Fennig, 2017; 2021). As a consequence, this
development might lead to a shift away for the Javanese language status,
from acting as a first language (native language) towards a second
language. Additionally, if even Javanese — the most dominant local language
in Indonesia — cannot resist the dominance of the national language, other
‘small’ or less-spoken local languages may have no chance to survive. The
worst scenario is that the local Indonesian languages will gradually become
extinct. In Dornyei et al.’s (2006) study, some experts argued that powerful
languages, such as English, will engender the suffering, or even death, of
other (less powerful) languages.

In addition, although Indonesians generally embrace the presence of
English due to its functionality, they simultaneously ‘need’ to maintain their
identities through national and local languages. This makes English not
simply ‘a blessing or a threat’ (Phillipson & Skutnabb-Kangas, 1997) in the
Indonesian context. It will be ‘a double-edged sword’.

Dealing with the above situation, the Indonesia’s Language
Development and Fostering Agency released a slogan or tagline which can
be translated as: ‘Prioritize the Indonesian language, preserve the local
languages, and master foreign languages.” This perspective urges the
presence of national, local, and foreign languages in Indonesia to be
supported as each of them is believed to play a distinct, important role in
their own domains: Indonesian for solidarity, local languages for cultural
maintenance, and foreign languages such as English for international
communication and knowledge advancement. The tagline also implies that
there is no need to worry too much about one dominant language finally
‘killing’ the other accompanying languages. At the moment, the most feasible
way to cope with this issue is by promoting a balance among the existing
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languages through language policy. | suggest that this kind of policy should
be implemented, among others, through family education, in which parents
prioritize teaching their native language to their children without neglecting
the importance of teaching national and foreign languages, and
school/formal education.

1.2.2 English and other foreign languages (Dutch and
Arabic) in Indonesia

Indonesia has the largest Muslim population in the world, which amounts to
an approximated 231 million (87.2%) Muslims. Although Muslims perform
their worships or prayers in Arabic, Indonesian Muslims apparently do not
use the language frequently in their daily lives. Despite the fact that the
Arabic language has been a compulsory subject in Islamic primary,
secondary, and tertiary education in Indonesia, there have only been a few
people that practice the language in everyday activities. There are three
major factors that underlie and contribute to this phenomenon. First, there is
a huge linguistic distance between Arabic, in general, and Indonesian, in
contrast to English and Indonesian. This makes Arabic not an easy language
to learn. Second, English outperforms Arabic in terms of ‘public image and
prestige’ and ‘functionality’ as an international language. In Indonesia, being
able to use or speak in English is considered more prestigious and may help
enable its speakers to level up their social status (Dewi, 2015). Third, the
use of Arabic as an Islamic language in Indonesia has not been extensive.
This is indicated by, among others, the frequent use of Islamic learning
books written in local languages and/or Indonesian, instead of Arabic (Gade
& Feener, 2005). So, Arabic generally remains a distant language of religion
only. Muslims as the dominant religious group seem to use the language
exclusively in special occasions, but short Arabic phrases such as
Alhamdulillah (praise be to God or thank God), Insya Allah (if God wills or
God willing), and Astaghfirullah (I seek forgiveness from God) are generally
used in daily, casual conversations. Although Arabic is less spoken
compared to English, this language is believed to enrich the Indonesian
language and culture, such as by generating a huge number of loanwords.
The close relationship between the Arabs and Indonesia, including how
Arabic influences Indonesian, makes ‘..[tlhe Indonesians indebted to the
Arabs in civilization and science’ (Republika, 2017).

As Indonesia is the most populous Muslim-majority country, it really
matters how English is being perceived from a religious perspective.
Interestingly, studies by Karmani (2005a; 2005b), Rahman (2005), and
Widiyanto (2005) have shown that there is a felt tension between English
and Islam (or Islamic teaching). In a ‘self-study’ teacher narrative, Widiyanto
(2005) mentioned that English in Indonesia is seen as a ‘landa’ language, in
which ‘landa’ here refers to ‘the culture of Western people’. The term ‘landa’
actually means‘..[tlhe Netherlands, our colonizers, but in fact refers to all
white people’, and practicing Christianity is strongly associated with ‘landa’
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because it is ‘their’ religion (Widiyanto, 2005). Additionally, Pennycook &
Coutand-Marin (2003) and Pennycook & Makoni (2005) investigated
missionary activities through English language teaching and found that,
according to the missionaries’ testimony, English classes are considered ‘the
most efficient’ platform to interest people. Karmani (2005a) argued that there
is a provocative notion of ‘more English and less Islam’. In Rahman’s (2005)
study in a Muslim-majority country, Pakistan, there were three different
attitudes towards English: (1) rejection of the language in order to maintain
and protect religious identity of Muslims and their worldview, (2)
acculturation to society by secular parties due to a belief that competence in
English reflects modern life, and (3) a pragmatic, integrative attitude, where
Islamists utilize English as a vehicle of empowerment and at the same time
maintaining their identity as Muslims.

From a different perspective, Mahboob (2009), Kabel (2007), and
Vaish (2008) argued that English is either supportive or remains neutral
towards Islam. Mahboob (2009) mentioned English (specifically Pakistani
English) as an Islamic language, which involves the values of Islam and
represents what is called ‘South Asian Islamic sensitivities’. Kabel (2007)
referred to English as ‘flexible’ and ‘reflexive’ as its interaction with other
languages keeps mushrooming. People can develop this language the way
they want to achieve a specific goal. This implies that English is not anti-
Islam, but can be utilized as a tool to help the spread of Islam especially to
speakers of English all over the world. In the Singaporean setting, Vaish
(2008) found that English has seldom been used in religion-related
situations.

To the best of our knowledge, the most recent, comprehensive study
on the Indonesian perception of English and Islam (including other religious
backgrounds and aspects such as national identity) was conducted by Dewi
(2015). One of her findings is that most of the participants perceived English
to be unrelated to any religion and to carry no religion-based meaning. The
participants also reported that their religions encourage any language
learning, and English is believed to impact on religious lives positively. My
conclusion is that English is welcomed in Indonesia, also by Muslims, and is
not in conflict with Islam, as there seems to be not enough evidence that
shows otherwise.

Another complex yet intriguing story comes from the intricate
presence of the Dutch language in Indonesia. From a historical point of view,
the language ‘entered’ Indonesia through colonization and occupation and
had been used for some three and a half centuries. Interestingly, the Dutch
language was neither completely imposed on indigenous people nor was it
made compulsory as part of the language policy in the Dutch colonies, unlike
other colonial powers such as France, England, Spain, and Portugal did in
their colonies (Groeneboer, 1999).In the Indonesian context, this was done
intentionally, perhaps to ‘limit career opportunities for the lower-caste
natives’ (Haryo, 2020) and/or as an embodiment of the Dutch colonial policy
of divide et impera (meaning Divide and Rule/Conquer) (Bakker, 1947, as
cited in Groeneboer, 1999). Additionally, Wibisono (2020) mentioned that it
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might be because of ‘profit maximization’ and ‘cost-effectiveness’ that
teaching the Dutch language was not encouraged. Back then, it appears that
teaching Malay — an existing lingua franca at that time for inter-ethnic
communication — to ‘employees’ was cheaper than teaching Dutch. During
the occupation learning the Dutch language in Indonesia was restricted to
those who belonged to elite or upper-class groups (native nobilities).
However, this educational privilege given to young Indonesian nobles was
not without ulterior motives. These nobles would have to serve as
ambtenaren (Government employees) and work for the Dutch government.
Furthermore, during the Japanese occupation (1942-1945), the use of all
foreign languages (especially those of European origins) was completely
banned (Smith, 1991). Since there was only an extremely small percentage
of the nobles who received formal Dutch language education (Haryo, 2020),
the language has never been widely spoken by the vast majority of
Indonesians since then. Besides, Dewi (2015) reported that English was
chosen over Dutch as the main foreign language because Dutch was
identified as the language of ‘the enemy’, which inflicts trauma and reflects
attitudes towards past Dutch colonialism in Indonesia. Additionally, perhaps
it is because the Dutch language did not have the status of an international
language (Yuwono, 2005), so the adoption of English was more supported in
Indonesia.

The ever-growing popularity of English over other foreign languages
in Indonesia such as Dutch and Arabic does not necessarily mean that
Indonesians exclusively consider learning this language. Dewi (2015)
reported that foreign languages with prospective future other than English
are also considered worth learning. The government seems to welcome any
foreign languages as long as the national language is prioritized and the
local languages are preserved. It is not an easy task, however. Policy
makers need to create special regulations for these foreign languages, so
that they will not ‘go beyond the (expected) line’.

1.3 Brief history of English Language Teaching (ELT) in the
educational curriculum

When Indonesia, formerly called the Dutch East Indies (DEI), was under
Dutch occupation (from the 16" century to 1945), the colonial tradition of
learning foreign languages (e.g. Dutch, English, German, French) had been
familiar to the DEI natives. The teaching of these foreign languages was
required by the Dutch, especially to the natives enrolled in Dutch-medium
secondary schools (Nababan, 1991). After Indonesia’s independence in
1945, the teaching of Dutch as a mandatory subject was removed by the
government. As a consequence, English gained more reputation in
Indonesia as ‘a language of international importance’ represented by two
superpower countries, the USA and the UK. English was then considered
the ‘first foreign language’ to be taught in schools (Nababan, 1991).
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English Language Teaching (ELT) has been endorsed by a number
of foreign organizations or institutions, such as the Ford Foundation and the
AMINEF (USA), the British Council and London and Leeds Universities (UK),
the AusAID (Australia), and the NZAID (New Zealand) (Dewi, 2015; Zein et
al., 2020). It is suggested that these institutions might have a ‘hidden
agenda’ in Indonesia, driven by ‘linguistic imperialism’ (e.g. Sugiharto, 2015),
but more evidence is certainly needed to prove this point of view.

ELT in Indonesia has encountered a complex curricular
development. During an estimated 50-year timespan (1945-1995), five
different curricula had been implemented: (1) the Grammar Translation
Method (in 1945) known as the first ELT methodology implemented in
Indonesia, (2) the Oral Approach (1968), (3) the Structural Approach or the
Audio-lingual Approach (1975), (4) the Communicative Approach (1984),
and (5) the ‘enhanced’ Communicative Approach (1994) which put more
emphasis on ‘meaningfulness’ (Dardjowidjojo, 2000; Jazadi, 2000; Zein et
al.,, 2020). The 1994 Curriculum remained in use until 2004 before being
replaced by the Competence-Based Curriculum following the Act of National
Education System No. 20/2003. In 2006, a new curriculum, the Local
Education Unit Curriculum, was introduced, which lasted for approximately
seven years. In 2013, the government developed the 2013 Curriculum,
followed by the Revised 2013 Curriculum in 2018. The latter curriculums
required character building (e.g. religiosity, integrity, nationalism, etc.) to be
embedded in all school’s subjects, including English (Zein et al., 2020).

The COVID-19 pandemic that hit hard globally (2020-2021) caused
a learning crisis that was reflected (or resulted) in ‘learning loss’ and
‘learning gap’, also in Indonesia (Ministry of Education, Culture, Research,
and Technology, 2021a; 2022). The government allowed the Revised 2013
Curriculum to still be used, but it also offered the Emergency Curriculum; this
curriculum was the ‘simplified’ version of the Revised 2013 Curriculum. The
government then formulated another curriculum called the Prototype
Curriculum or the Independent Curriculum as an additional option besides
(1) the Revised 2013 Curriculum and (2) the Emergency Curriculum. The
Prototype Curriculum has been implemented in almost 2,500 schools during
the 2021/2022 Academic Year. Schools can choose which curriculum to
apply within a ‘learning recovery’ period (2022-2024) according to their
readiness. The national curriculum policy will be reviewed in 2024 based on
evaluations during the ‘learning recovery’ period (Ministry of Education,
Culture, Research, and Technology, 2021a).

English appears to have different positions in primary, secondary,
and tertiary education in Indonesia. At primary level, English is not
mandatory and excluded from the national curricular program following the
(Revised) 2013 Curriculum. The government focused on (1) the character-
building development, (2) the preservation of local languages through the
curriculum, and (3) the urge to encourage children in enhancing their
linguistic competence of their native language before learning any foreign
languages, e.g. English. In fact, despite the ‘abolition’ of ELT at primary
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level, many schools still offer English as an after-school or extracurricular
activity.

The incumbent Minister of Education, Culture, Research, and
Technology (2019-2024) stated that he would ‘revive’ English at primary
level. In the latest curriculum, primary schools are allowed to offer English as
‘an elective school’s subject’ and its implementation depends on schools’
and local government’s readiness (e.g. related to teachers’ competence
improvement and supply). The (maximum) allotted time for English is two
class hours each week for all grades (from Grade | to VI), with each class
hour lasting for about 35 minutes. Those which are not ready yet to offer
English as an elective course can integrate English into other courses or
subjects and/or extracurricular activity by involving society, school's
committee, college student volunteers, and/or parents’ guidance (Ministry of
Education, Culture, Research, and Technology, 2021b).

At secondary level (junior and senior high schools), English is a
compulsory subject. Based on the latest curriculum, in junior high schools
(from Grade VIl to 1X), the (maximum) allotted time for English is three class
hours each week, with each class hour lasting for about 40 minutes. In
senior high schools (Grade X and Xl), assuming that one academic year
consists of 36 weeks (32 weeks for Grade Xll), English is not fully taught
during these weeks (two class hours each week, with each lasting for about
45 minutes), but only about 27 weeks (24 weeks for Grade Xll) sharing with
other school’s subjects, such as civics education, art, and history. This is due
to the fulfilment of national school's project allocation for enhancing
students’ Pancasila profile mandated by the government; Pancasila is the
Indonesian state ideology or political philosophy (Ministry of Education,
Culture, Research, and Technology, 2021b). In vocational high school, the
(maximum) allotted time for English is two hours (Grade X) and three hours
(Grade XI and Xll) each week, with each lasting for about 45 minutes
(Ministry of Education, Culture, Research, and Technology, 2021c). There is
no allotted time for English for Grade XIl in the final semester, but schools
can choose to add English in this semester if necessary.

At tertiary level, English is a mandatory course with a minimum of
two credit hours (Zein et al., 2020). One credit hour is equivalent to 160
minutes of learning activity each week in each semester (50 minutes for
face-to-face learning, 50 minutes for structured assignments, and 60 minutes
for individual work/independent task) (Directorate General of Higher
Education, 2014). The English course is usually offered in the first or second
semester in universities, namely Mata Kuliah Dasar Umum (MKDU) or
General Subject Courses. This subject is compulsory for all students
regardless of their study programs, except for those from English
departments, who receive more specific training in the area of English
language.

The presence of English language education at all levels (primary,
secondary, tertiary) in Indonesia shows that English has gained the most
popularity and highest importance over other foreign languages. The
formulation of the newest national curriculum — the Prototype Curriculum or
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the Independent Curriculum — has also strengthened the position of English
in formal education (especially primary level), the ‘most powerful’ educational
sector compared to non-formal and informal education. Interestingly, despite
its special position in the curriculum, English is not commonly used/spoken
in everyday life. Private English tutoring or classes have mushroomed, as it
is commonly believed that (public) schools do not offer English teaching well
enough for formal use such as in academic and professional contexts
(Education First, 2016). Education stakeholders or leaders seem to have
made little progress in enhancing English language instruction in schools
during the past several decades (Education First, 2017).

There are at least four important challenges of ELT in formal
education that the government together with all relevant education
stakeholders needs to discuss and formulate solutions for: (1) English
teachers’ competence (e.g. a relatively big gap between teachers in urban
and rural areas, grassroot-based problems such as student input quality in
English departments in universities, pedagogical issues related to teaching
methodology, limited program for Teacher Professional Development or
TPD), (2) pluricentric perspectives of English (e.g. English as an
international language, English as a lingua franca) versus nativist ideology
(native-speakerism), (3) a plethora of graduates with diplomas in English
language education versus limited teaching jobs or opportunities, and (4)
English language policy in particular versus language policy in general (e.qg.
inconsistent curricular implementation as shown by frequent changes of
national curriculum, phenomenon of language shift which may trigger local-
language extinction/attrition). These challenges should be addressed
appropriately and wisely in order to optimize English in the national
curriculum and at the same time maintain a ’linguistic balance’ between
English, Indonesian, and local languages.

1.4 The position of Indonesia in worldwide rankings of
English proficiency

English holds a strategic position in Indonesia. As the first-ranked and most
powerful international language, English is granted a special ‘privilege’ in the
national curriculum at primary, secondary, and tertiary levels. None of other
foreign languages has ever owned such privilege. The popularity of English
has also been supported by an increasing interest in English usage in
everyday life and a growing need to face globalization. Additionally, there is
a significant, high correlation between countries’ English proficiency
level/status and their economic Human Capital Index (HCI) (van Hout & van
der Slik, 2022), as well as their Productivity Capacities Index (PCI) (R=.70),
Global Talent Competitiveness Index (GTCIl) (R=.65), Global Innovation
Index (Gll) (R=.68), Global Social Mobility Index (GSMI) (R=.69), Gender
(In)equality Index (Gll) (R=.66), Environmental Performance Index (EPI)
(R=.69), and Global Freedom Scores (GFS) (R=.74) (Education First, 2021).
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Despite the privilege of English in the national curriculum, there has
been no significant improvement of English proficiency levels within at least
the last five years as shown by the official reports of the Education First
English Proficiency Index or EF EPI (Education First, 2017; 2018; 2019;
2020; 2021). Indonesia seems to have been struggling to improve its
proficiency band during this period, considering the number of EF test-takers
that may be increasing each year, but with no clear indication of proficiency
levels going up. In the previous years (before 2017), the country had ever
achieved a ‘moderate proficiency’ band for four years, from 2013 to 2016
(Education First, 2013; 2014; 2015; 2016), a promising increase after being
categorized as one of the countries with ‘very low proficiency’ in 2011
(Education First, 2011) — the first edition of EF EPI — and ‘low proficiency’ in
2012 (Education First, 2012), but since 2017, the proficiency status has
always remained ‘low’ (see Table 1.1 for the complete overview).

Table 1.1 Overview of Indonesia’s English proficiency band based on the EF
EPI reports from 2011 to 2021

Year | Rank Total surveyed Overall score Proficiency band
countries

2011 34 44 44.78 out of 100 Very low proficiency
2012 27 54 53.31 out of 100 Low proficiency
2013 25 60 53.44 out of 100 Moderate proficiency
2014 28 63 52.74 out of 100 Moderate proficiency
2015 32 70 52.91 out of 100 Moderate proficiency
2016 32 72 52.94 out of 100 Moderate proficiency
2017 39 80 52.15 out of 100 Low proficiency
2018 51 88 51.58 out of 100 Low proficiency
2019 61 100 50.06 out of 100 Low proficiency
2020 74 100 453 out of 800 Low proficiency
2021 80 112 466 out of 800 Low proficiency

There has been a change in the score evaluation method since 2020 as
there was confusion in interpretation between the EF SET (proficiency test)
results and the EF EPI reports, in which both were scored out of 100
(Education First, 2020). The new scale, an 800-point scale, was introduced
and strictly aligned to the CEFR: Pre-A1 (1-199), A1 (200-299), A2 (300-
399), B1 (400-499), B2 (500-599), C1 (600-699), and C2 (700-800)
(Education First, 2020).

To give more insights into national English proficiency in an
academic setting, | provide another summary of data on Indonesia’s English
proficiency band according to the official reports of TOEFL iBT from 2009 to
2020 and TOEFL ITP from 2012 to 2020 (see Table 2 for the complete
overview). The rationales behind this selection are that these two reports
(TOEFL iBT and ITP) are: (1) relevant and comprehensive, which include
data on test-takers from Indonesia, (2) available online (open access), and
(3) (the tests) are familiar to many Indonesian students.
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The reports reveal important information about total scores classified
by test-takers’ native languages and geographic regions and native
countries. Interestingly, the three largest local languages in Indonesia —
Javanese, Sundanese, and Madurese — are also recognized in these reports
as part of ‘classification by test-takers’ native languages’ (see Table 1.2).

Table 1.2 Overview of total score means classified by native language
(Indonesian, Javanese, Sundanese, Madurese) and country/region
(Indonesia) based on the TOEFL iBT and ITP reports from 2009/2012 to
2020

Year Total score Total score Total score Total score Total score
means means means means means
(classified (classified | (classified by | (classified (classified by
by native by native native by native country
language- language- language- language- or region)
Indonesian) Javanese) Sundanese) Madurese)
2009 | 79 (iBT) 68 (iBT) - 62 (iBT) 79 (iBT)
2010 | 78 (iBT) 71 (iBT) - 70 (iBT) 78 (iBT)
2011 78 (iBT) 68 (iBT) - - 78 (iBT)
2012 | 79 (iBT); 521 63 (iBT); - - (iBT); 487 79 (iBT); 521
(ITP) 478 (ITP) (ITP) (ITP)
2013 | 82 (iBT); 524 64 (iBT); - (iBT); 491 - (iBT); 480 82 (iBT); 483
(ITP) 438 (ITP) (ITP) (ITP) (ITP)
2014 | 84 (iBT); 477 68 (iBT); - (iBT); - (ITP) | - (iBT); 485 84 (iBT); 477
(ITP) 461 (ITP) (ITP) (ITP)
2015 | 84 (iBT); 480 64 (iBT); 77 (iBT); 463 - (iBT); 474 84 (iBT); 480
(ITP) 460 (ITP) (ITP) (ITP) (ITP)
2016 | 84 (iBT); 473 63 (iBT); 77 (iBT); - - (iBT); 465 84 (iBT); 473
(ITP) 449 (ITP) (ITP) (ITP) (ITP)
2017 | 85 (iBT); 470 67 (iBT); 74 (iBT); - - (iBT); 484 85 (iBT); 470
(ITP) 476 (ITP) (ITP) (ITP) (ITP)
2018 | 86 (iBT); 470 67 (iBT); 80 (iBT); - - (iBT); 484 86 (iBT); 470
(ITP) 484 (ITP) (ITP) (ITP) (ITP)
2019 | 86 (iBT); 467 62 (iBT); 78 (iBT); 471 - (iBT); 468 86 (iBT); 467
(ITP) 492 (ITP) (ITP) (ITP) (ITP)
2020 | 87 (iBT); 479 65 (iBT); 83 (iBT); - - (iBT); 497 88 (iBT); 479
(ITP) 485 (ITP) (ITP) (ITP) (ITP)

Note: the data was taken from the official reports released by Educational Testing
Service (2010, 2011; 2012; 2013; 2014a; 2014b;, 2015a;, 2015b; 2015c; 2016a;
2016b; 2017a; 2017b; 2018a; 2018b; 2019a; 2019b; 2020a; 2020b; 2021a; 2021b)

Based on the classification by native language (Indonesian), the TOEFL iBT
scores range from 78 to 87 (M = 82.67, equivalent to B2 level) within a 12-
year time span, while the TOEFL ITP scores range from 467 to 524 (M =
484.56, equivalent to B1 level) during a nine-year period. Although there
seems to be a gradual increase based on the TOEFL iBT scores, it is
uncertain whether this increase is significant.

The scores classified by native language (Indonesian) are overall
higher compared to those classified by other native languages such as
Javanese (score range: iBT = 62-71, M = 65.83; ITP = 438-492, M =
469.22), Sundanese (iBT = 74-83, M = 78.17; ITP = 463-491, M = 475), and
Madurese (iBT = 62-70, M = 66; ITP = 465-497, M = 480.44). Javanese test-
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takers have consistently participated in both tests since 2009 (iBT) and 2012
(ITP), but overall, they have relatively lower scores compared to those of
Sundanese, Madurese, and Indonesian participants. It is interesting to note
that Sundanese test-takers seem to be more interested in the TOEFL iBT,
despite its expensive fee, while for Madurese, it is vice versa. Madurese test-
takers appear to prefer the TOEFL ITP.

When classified by geographic region and/or native country
(Indonesia), the scores are similar to those classified by native language-
Indonesian (score range: iBT = 78-88, M = 82.75, equivalent to B2 level; ITP
= 467-521, M = 480, equivalent to B1 level). This implies that the country’s
overall score seems to be better represented and predicted by the score
when classified by native language-Indonesian. | presume that linguistic
distance between English and Indonesian is relatively closer than the
distances between English and Javanese, Sundanese, or Madurese, which
makes the test-takers with Indonesian as their First Language (L1)
outperform the others. For example, one clear distinction related to speaking
skills is that native speakers of these three local languages in question
usually have thicker local accent than those of Indonesian, such as medhok
(one variety of the Javanese accent), lekoh (Sundanese), and sangghit
(Madurese), which may affect the speakers’ overall comprehensibility and/or
intelligibility level. Additionally, each of these local languages generally has
three speech levels or registers which indicate, for example, a form of
respect, while Indonesian generally does not. This is then supported by a
recent study by van Hout & van der Slik (2022) which shows that linguistic
distance is strongly associated with English proficiency levels (as
represented by country EF SET scores); the larger the distance, the lower
the score.

The TOEFL iBT is the most comprehensive test among the other
two tests (the EF SET and the TOEFL ITP) as it measures all four language
skills (listening, speaking, reading, and writing) using a 120-point scale (with
a minimum score at 0). The TOEFL ITP test with a score range between 310
and 677 consists of three sections, namely Listening Comprehension,
Structure and Written Expression, and Reading Comprehension, while the
EF SET is an online, adaptive English test of reading and listening skills,
which is available to any Internet users for free. The latest EF EPI scores
have been found to correlate strongly with the TOEFL iBT 2019 scores
(r=.81) and the IELTS Academic Test 2019 scores (r=.73) (Education First,
2021). However, the annual reports of IELTS Academic Test are not
available or accessible online, except for the latest, updated one. | could only
obtain the 2019 report, and therefore, | did not discuss extensively the IELTS
scores gained by Indonesian test-takers in this discussion.

Despite being less comprehensive than the TOEFL iBT, the TOEFL
ITP appears to be more ‘popular among Indonesian students as it is far
cheaper than the TOEFL iBT. The current fee for the TOEFL iBT in Jakarta,
Indonesia is about $205, while for the TOEFL ITP, it is around $39
(depending on institutions that administer the test). | expect that this
significantly affects the total number of test-takers for each type of test.
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Unlike the EF EPI reports, ETS, creator of the TOEFL test, does not
advocate the practice of ranking countries based on the TOEFL scores
considering that this is ‘..[a] misuse of data’ (Educational Testing Service,
2020a). They mentioned at least four factors why it is inappropriate and
meaningless to use the (TOEFL) scores for comparing countries: (1) the
differences in the number of test-takers in each country or region, (2) how
early each country introduces or integrates English into their curriculums, (3)
how many hours each week are devoted to English learning, and (4) test-
takers are considered not representative of all English speakers in each
country or any defined population.

The first and last points (Point 1 and 4) above seem to be very
influential and crucial to why the TOEFL test scores are not representative
for ranking countries. Generally, test takers of TOEFL iBT and ITP appear to
be more limited in number and less heterogeneous as the test is mainly used
for admission or employment. These test-takers are usually better prepared
for the test because they have a preparation in advance such as by taking
specific, TOEFL-related courses and/or learning individually from relevant,
digital, and printed sources. Additionally, only those who can afford the test
fee can participate.

The above mentioned arguments seem not to apply to the EF SET
scores. Test-takers of EF SET are relatively more numerous, more
heterogeneous (with various backgrounds and purposes), and do not need
to spend money to take the test. The test is free, and test-takers can obtain a
(free) certificate upon successful completion. This test seems to rarely
become part of the requirements for university admission or company/job
employment, unlike the TOELF iBT and ITP. This is perhaps what makes the
test purpose of those who take the EF test different from those joining the
TOEFL iBT and ITP tests. The EF SET is designed mainly as a tool for
individual learners to support their learning, and generally learners take this
test to measure and verify their English skills.

In conclusion, it appears that the EF EPI report is more
representative than the TOEFL iBT and ITP reports in explaining the overall
national English proficiency. The EF EPI analyzes the results of EF SET,
which is a standardized, free (online), large-scale test that involves test-
takers with more diverse profiles.

1.5 Foreign Language Speaking Anxiety (FLSA) and Foreign
Language Enjoyment (FLE) in EFL classrooms in Indonesia

Among the four basic language skills (listening, speaking, reading, and
writing), speaking is known to be the most anxiety-provoking skill (Horwitz et
al., 1986; Palacios, 1998; Price, 1991; Curry et al., 2020). When it comes to
speaking, many EFL learners experience psycho-physiological symptoms
generally related to anxiety, such as, among others, feeling extremely
nervous, perspiring, being afraid to be laughed at, trembling, fearing losing
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face, stammering, and many others. This specific anxiety that commonly
occurs when speaking an FL is called Foreign Language Speaking Anxiety
(FLSA). The presence of FLSA has been found to be able to predict
students’ oral achievement (Woodrow, 2006). Two recent meta-analyses by
Teimouri et al. (2019) and Botes et al. (2020) also corroborate findings that
FLSA plays a significant, negative role in students’ language learning.

The FLSA phenomenon has especially been the case in EFL
classrooms in Indonesia (Padmadewi, 1998; Tutyandari, 2005), where
students seem to indicate higher levels of FLSA. Mukminin et al. (2015)
investigated English language speaking anxiety experienced by senior high
school students in Jambi, Indonesia. They discovered five main sources of
students’ FLSA: (1) inadequate vocabulary and lack of grammar knowledge
that impair speaking competence, (2) fear of potential humiliation by other
students, (3) low self-confidence to speak English, (4) fear of teachers’
evaluations, and (5) ‘culture’ of teacher-centred style in learning (speaking)
English. Rachmawati & Jurianto (2020) examined FLSA in 114 university
students majoring in English at Airlangga University, East Java, Indonesia.
The findings of their study reveal three important points: (1) there is a
significant, negative correlation between FLSA levels and oral achievement,
(2) the majority of the students indicate a moderate level of FLSA, which is
primarily caused by the fear of negative evaluation, and (3) interestingly,
despite students’ higher exposure to English (due to majoring in English),
they still suffer from FLSA.

As a complement to research focusing on negative emotions such
as FLSA, investigations of positive emotions, partly as a result of
developments in Positive Psychology (Seligman, 2002), have recently
attracted more attention from scholars. One of the affective dimensions that
has increasingly been studied is Foreign Language Enjoyment (FLE). FLE
plays a mediating role in the relationship between motivation and second
foreign language proficiency (Zhang et al., 2020). Interestingly, higher levels
of FLE are also linked to higher scores on FL use in class and the proportion
of time spent on speaking (Dewaele et al., 2018). In addition, a study by
Botes et al. (2021) found that there are positive, moderate correlations
between FLE and three other constructs, namely willingness to
communicate, academic achievement, and self-perceived achievement.
These above mentioned studies corroborate that FLE is an essential
emotion that needs further investigation in the context of FL classrooms.

FLE has frequently been studied together with FL(S)A. Previous
studies revealed that FLA and FLE are connected to FL learning outcomes
(e.g. Dewaele & Alfawzan, 2018; Saito et al., 2018). Botes et al. (2021) also
discovered that there is a moderate, negative correlation between FLE and
FLA. Dewaele & Maclintyre (2014) argued that FLA and FLE ‘...[a]ppear to
be independent emotions, and not opposite ends of the same dimension’ (p.
261). Therefore, it is important to include both FLA, specifically FLSA, and
FLE in the research reported on in this thesis.

The debilitating effect of FLSA on learners’ speaking performance
and achievement needs to be overcome. Teachers should understand and
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address this issue carefully as learners experiencing this negative emotion
are usually ‘more passive’ or quieter and less engaged during speaking
activities. Greater enjoyment in FL classrooms should also be one of
teachers’ foci as FLE is most likely to be stimulated by teachers (Jiang &
Dewaele, 2019), and that positive emotion ‘..[flacilitates the building of
resources... to broaden a person’s perspective, opening the individual to
absorb the language’ (Macintyre & Gregersen, 2012: 193).This calls for
considerable efforts to help reduce learners’ FLSA and enhance their FLE
such as by integrating speech technology applications, including Automatic
Speech Recognition (ASR) technology-based language learning programs,
into FL learning. ASR-based practice can help create a less anxiety-
provoking and more joyful learning atmosphere for speaking (e.g. Mroz,
2018b) because applications incorporating this technology can act as a
speaking partner that provides learners with individualized, immediate
feedback without humiliating and laughing at learners’ errors. The use of
such technology in language learning applications is of course not intended
to replace human-to-human conversation or interaction. The main goal is to
prepare learners, especially those with higher FLSA levels, with sufficient
oral practice to help them first with building their self-confidence in speaking
and, at the same time, improving their speaking skills through speech
technology-based language learning programs. Lack of confidence (in
learning) to speak English has been found to be one of the primary problems
faced by Indonesian students (Wahyuningsih & Afandi, 2020). The research
reported on in this thesis may serve as a good initiative as there has been
relatively little research that investigates how to reduce FLSA and enhance
FLE through ASR technology-based language learning programs, especially
in educational settings in Indonesia.

1.6 Indonesian students’ problems in English vocabulary
and pronunciation

Inadequate vocabulary is one of the primary problems faced by Indonesian
EFL learners in learning to speak English (Wahyuningsih & Afandi, 2020). It
is obvious that without sufficient vocabulary, learners will not be able to
produce appropriate utterances for communication. As Wilkins (1972)
mentioned, ‘...without vocabulary, nothing can be conveyed’. This succinct
note has reached beyond popularity and has been used as a ‘mandatory
quote’ in a multitude of studies (e.g. Bakhsh, 2016; Min, 2013; Zhang et al.,
2011) to justify the needs to investigate vocabulary acquisition and learning
of foreign/second language, both receptive and productive.

Recently, the number of attempts to facilitate vocabulary learning
through various technology-mediated approaches has been growing (e.g.
Jones & Plass, 2002; Stockwell, 2007; Arndt & Woore, 2018; Rassaei, 2020;
Tai etal.,, 2020; Teng, 2020). The findings of these studies support the
effectiveness of technology-facilitated language learning in improving
learners’ vocabulary knowledge. In the context of EFL classrooms in
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Indonesia, positive results are also reported in recent studies that investigate
the development and/or effects of technology-based vocabulary learning
(e.g. Santosa et al.,, 2020; Abdulrahman & Jullian, 2020; Setiawan &
Wiedarti, 2020; Ajisoko, 2020; Rahman & Angraeni, 2020). However, there
has been relatively little specific research that observes impacts of ASR-
based language learning systems on Indonesian EFL learners’ vocabulary
improvement.

Besides inadequate vocabulary, poor pronunciation is also one of
the six major problems that Indonesian students encounter when learning to
speak English (Wahyuningsih & Afandi, 2020). This happens because the
Indonesian and English language systems are very different. Swan & Smith
(2001) discussed at least five main differences between these two
languages: (1) phonology (vowels, consonants, spelling and pronunciation,
rhythm and stress, intonation), (2) orthography and punctuation, (3)
grammar, (4) vocabulary and style, and (5) culture.

English has 22 vowels (including diphthongs and triphthongs) and
24 consonants (Swan & Smith, 2001), with around 33 to 46 permissible two-
item initial consonant clusters and nine three-item initial consonant clusters
(Pearce, 2007). English also allows syllable-final consonant clusters of two,
three, and four items (Pearce, 2007).

Indonesian has five vowels, four diphthongs, 21 consonants, and
only four consonant clusters (Ministry of Education, Culture, Research, and
Technology, 2021d). For the /e/ vowel, three types of diacritics are used to
ensure clarity and correctness in pronunciation: (1) /é/ is pronounced as [e],
(2) /el is pronounced as [g], and (3) /é/ is pronounced as [a8]. There are two
(difficult, rarely used) consonants that are specifically used for names and
scientific purposes, namely (1) /q/ or [K] or [kw] and (2) /x/ or [ks] or [gz] or
[z]. Word stress in Indonesian is also essentially free, not fixed (Van Zanten
& Van Heuven, 2004).

Kosasih (2017) reported that the language system differences
between English and Indonesian that trigger pronunciation problems are
found in the phonemes /ae/, In/, Ifl, I3/, 181, 16/, Iv/, {1, Id3/, Ir/, Ibl, Id], g/, Iz]),
phonetic features, word stress, sentence stress, and intonation. Additionally,
the students’ ability in pronouncing /-ed/ ending is still poor (Dewi, 2009),
which might cause unclear pronunciation as in English, words ending in /-ed/
are usually pronounced with one of these three different final sounds: /t/, /d/,
or /1d/ (sometimes /ad/). Herman (2016) revealed that the most difficult
position in pronouncing the English labiodental sounds is the final position in
sound /v/. Monophthongs such as /ze/ and /2:/ are also usually pronounced
incorrectly by students (Fakhrunnisa, 2015). Besides, the spelling of English
words does not correspond to the pronunciation, while Indonesian words are
commonly spelt the way they are pronounced (Swan & Smith, 2001). Andy
et al. (2020) argued that lack of knowledge on nuclear stress and vowel
length might make Indonesian Accented English (IAE) unintelligible.

As today’s learners are ‘digital natives’ to technology and the
Internet, one of the effective ways to improve their FL pronunciation can be
through speech technology-based applications such as Automatic Speech
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Recognition (ASR)-based language learning systems (web-based and/or
android-based application). Studies show that ASR-based practice has been
found to be effective in helping improve learners’ pronunciation (Cucchiarini
& Strik, 2017; Cucchiarini et al., 2009; McCrocklin, 2016; Mroz, 2018a),
despite the ASR accuracy that is not 100 percent (McCrocklin et al., 2019;
Daniels & Iwago, 2017; Golonka et al., 2014). The main purpose of learners
practicing pronunciation with this technology is not about being ‘native-like (it
is a ‘bonus’ if they can attain native-like pronunciation), but it is more about
how to be comprehensible or intelligible when speaking (pronouncing
words), so that learners can deliver their messages well in the target
language and avoid communication breakdown or failure.

Therefore, in addition to investigating FLSA and FLE, the research
reported on in this thesis also explores to what extent ASR-based language
learning programs contribute to learners’ vocabulary and pronunciation
learning.

1.7 Two ASR-based language learning systems: ILI and
NOVO

Computer-Assisted Language Learning (CALL) has gained popularity among
today’s learners who are generally known as Generation Z, iGeneration or
Net Generation who ‘...as they were born in the early 2000s or later and
therefore do not know anything other than life with the full spread of the
internet and the gadgets and technologies that support its use’ (Gonzalez-
Lloret & Ortega, 2014, 2).

Web-based Language Learning (WBLL) has also attracted attention
within CALL (Blake, 2011). Websites have been proven to be beneficial for
FL learning (Son, 2007; 2008; Taylor & Gitsaki, 2003) and learners indicate
positive perceptions of e-learning websites (Ngampornchai & Adams, 2016;
Tan, 2013). Pino (2008) also revealed that instructions on websites for FL
learning can reduce learners’ anxiety level and therefore encourage them to
finish the given task at their own pace.

In addition, ASR-based language learning applications provide
learners with many affordances. Penning de Vries et al. (2015) found that
ASR-based programs can offer speaking practice for learners and this kind
of practice helps improve their proficiency on the target features. Chiu et al.
(2007) mentioned that oral activities enhanced by websites equipped with
ASR are supportive of EFL college learners. Additionally, ASR-based
practice appears to help promote (a) learner autonomy and (b) learning
enjoyment, which, in turn, may be helpful for alleviating language anxiety.
Therefore, ASR-based language learning systems should be taken into
consideration for integration into the FL learning process, especially in
speaking. More information on the affordances of practicing with ASR-based
language learning systems is provided in the introduction and state of the art
sections in Chapters 2, 3, 4, and 5.
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In the present research, we employed two Automatic Speech
Recognition (ASR)-based language learning systems; I Love Indonesia (ILI)
and NovoLearning (NOVO). | designed and developed ILI with the help of
my colleagues (web-developers) in Indonesia. The name of the website was
encouraged by one of the 18 educational values of the nation’s culture and
characters upheld by the Ministry of Education and Culture since
2010: nationalism or a sense of belonging to Indonesia. Initially, ILI was a
website that was not equipped with ASR, and was only used to investigate
Indonesian EFL learners’ perceptions on Web-Facilitated Language
Learning (WFLL) (Bashori, 2018). The findings indicate that overall, after
using the website for language learning, learners have positive perceptions
of WFLL.

ILI was then upgraded to be used as part of the current study. ASR
technology was incorporated to give users immediate, global feedback on
pronunciation. In the first and second experiments, ILI only provided global,
non-phonetic feedback such as ‘Excellent’ for the correct utterances and ‘Try
again’ for the incorrect ones. In the third experiment, more advanced
feedback was incorporated in ILI by displaying percentage scores (ranging
from 0% to 100%), which were calculated as percentages of orthographic
(characters) similarity between the learners’ utterances (recognized by the
ILI system) and their reference orthographic transcriptions.

The second program used in this research, NOVO, is a learning
application product developed by NovolLearning, a spin-off company from
the Faculty of Arts, Radboud University Nijmegen, the Netherlands. This
product was selected in this study because of the promising, positive results
gained in a pilot project with more than 300 Indonesian university students
(NovoLearning, 2019). The findings revealed that the participants
successfully enhanced their English oral proficiency skills through NOVO.
NOVO offers instantaneous, detailed feedback on phonetics that indicates
which phonemes are pronounced (in)correctly and provides phoneme-level
pronunciation practice. There are three colours representing how close a
user's spoken phoneme is to the reference phoneme; green (excellent)
refers to correctness, while yellow (a/most) indicates ‘near correct’, and pink
(we heard /.../) means a deviant phone. Feedback on correct or incorrect
utterances is also provided, for example, ‘Good job!’, ‘Yes, that’s it!', ‘Right
on’ and ‘That doesn’t seem right. Descriptions on how to correctly
pronounce certain phonemes are also given. More detailed features
provided by ILI and NOVO are displayed in Table 2.2 in Chapter 2.

1.8 Research objectives and outline of this thesis

The research reported on in this thesis aimed at investigating the effects of
ASR-based language learning practice on learners’ emotions, specifically
FLSA and FLE, and language skills, especially (receptive and productive)
vocabulary and (word- and sentence-level) pronunciation. The overarching
research question addressed in this thesis is: to what extent does ASR-
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based language learning practice affect Indonesian EFL learners’ FLSA,
FLE, vocabulary, and pronunciation?

This central research question was articulated in a number of
research subquestions that were addressed in the various studies reported
on in this thesis and described in the following chapters, as will be explained
below.

To answer our research questions, we collected data from
secondary school students from a vocational high school in Kudus, Central
Java, Indonesia. Kudus is the smallest regency in Central Java and not
many people there, especially students, speak English in their everyday lives
so this context seemed particularly suited to investigate students’ speaking
anxiety and language enjoyment levels, and to what extent ASR-based
practice can affect their speaking skills (vocabulary and pronunciation).
Additionally, the school was selected because it offers facilities required for
the experiments, such as stable internet connection, sufficient computers
and headphones. The headmaster, English teachers, and student
participants were generally cooperative and easy to be contacted when |
needed confirmation and/or further information.

We investigated the effectiveness of the ASR-based language
learning systems, ILI and NOVO, to increase our understanding of the
contribution of these technologies to the language learning process and to
provide possible solutions for the current (and ongoing) ELT-related
problems in Kudus and Indonesia, such as lack of speaking practice due to
large classroom size and limited teaching time, and teacher's low
competence in English speaking (Ariatna, 2016).

We used the two ASR-based language learning systems ILI and
NOVO during three rounds of data collection within approximately three
years (from 2018 to 2021). In the first period (2018-2019), 167 vocational
high school students were selected to participate in our ASR-based
experiments. These students used both ILI and NOVO, in turn. In the second
period (2019-2020), a new subset of students (n=232) took part in the
experiment, which were divided in three groups: ILI, n=67, NOVO, n=79, and
Control, n=86. In the final period (2020-2021), 117 students joined the
experiment; this time divided in two groups: ILI, n=52; NOVO, n=65. During
the first and second rounds of data collection, | conducted the experiments
fully at a school's computer laboratory. In the third experiment, due to the
pandemic, the speaking practice mainly took place from home, except for the
final week when the students were instructed to come to the school to
practice speaking using the school’s computers, following a health protocol.

In Chapter 2, we focused on the following research sub questions:
(1) What level of Foreign Language Speaking Anxiety (FLSA) do vocational
high school students in Indonesia experience in the traditional classroom?
(2) What is the students’ evaluation of their experience in using two speech-
enabled websites (ILI and NOVO) to practice their speaking? (3) What is the
effect of web-based language learning on students’ FLSA?

To answer these questions, we used the data of our first round of
data collection. We employed mixed methods research to collect data. We
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analyzed the findings obtained from administering the questionnaire on
Foreign Language Classroom (Speaking) Anxiety from Horwitz et al. (1986)
and modified by Oztirk & Guirblz (2014) and the User Experience
Questionnaire (UEQ) (Schrepp, 2018).

In Chapter 3, we addressed the following research subquestions:
(1) To what extent do ASR-based websites (ILI and NOVO) positively affect
secondary school students’ cognitive achievement in FL vocabulary
knowledge? (2) To what extent do ASR-based websites (ILI and NOVO)
positively impact students’ affect in FL learning, as measured by FLSA and
FLE? Additionally, we examined the relationship among the variables in
question to identify whether these variables correlate and influence EFL
learning experiences.

To answer these questions, we employed the data of our second
round of data collection. Besides FLSA, we included two more variables:
FLE and vocabulary, and lengthened the duration of the intervention. We
used mixed methods research to collect data. In addition to the FLC(S)A
questionnaire (Horwitz et al., 1986; Oztirk & Giirbiiz, 2014), we employed
the questionnaire on FLE developed by Dewaele and Macintyre (2014). We
also modified the vocabulary test by Ma and Kelly (2006).

In Chapter 4, we formulated the following research subquestions:
(1) To what extent do ILI and NOVO positively affect students’ receptive and
productive vocabulary knowledge? (2) To what extent do ILI and NOVO
positively impact students’ pronunciation?

To answer these questions, we conducted additional analyses of the
data gathered in our second round of data collection. We analyzed in detail
the proficiency gains in receptive and productive vocabulary. We also
explored if ASR-based intervention improved pronunciation in a limited
subset of participants. We used an automated phonetic transcription
comparison tool (Bailey et al., 2021), which is available online.

In Chapter 5, we addressed the following research questions: (1) To
what extent do ILI and NOVO help students improve their pronunciation? (2)
Are there differences in pronunciation improvement between ILI and NOVO?
(3) What are students’ and teachers’ evaluations of ILI and NOVO?

To answer these questions, we analyzed the data of our third round
of data collection that focused on the effects of ASR-based intervention on
students’ pronunciation. We employed (1) phonetic edit distances to
measure improvement in word-level pronunciation and (2) accentedness and
comprehensibility constructs to gauge increase in sentence-level
pronunciation. We also investigated whether there is a difference in
pronunciation progress between the two interventions, ILI and NOVO.
Additionally, we examined in depth how students and teachers evaluate the
systems regarding their specific use for pronunciation learning.

In Chapter 6, the final chapter, we conclude the study by reviewing
the research described in the previous chapters, highlighting its main
findings and conclusions and discussing its limitations. We also provide
recommendations for future studies.



CHAPTER 2

Web-based Language Learning and Speaking Anxiety

This chapter is based on

Bashori, M., van Hout, R., Strik, H., & Cucchiarini, C. (2020). Web-based

language learning and speaking anxiety. Computer Assisted Language
Learning, 1-32.
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2.1 Introduction

Foreign Language Speaking Anxiety (FLSA) is a multifaceted psychological
phenomenon that many learners experience when learning a Foreign
Language (FL). This phenomenon has been shown to affect language
learning and to be a negative predictor of language achievement (Horwitz et
al., 1986; Teimouri et al., 2019). High levels of FLSA can hinder learners
from speaking the target language properly and correctly. Horwitz et al.
(1986) and Price (1991) argued that speaking, among other language skKills,
is the most anxiety provoking factor. Abrar et al. (2018) and Mukminin et al.
(2015) concluded that this form of anxiety affects Indonesian EFL learners in
oral communication and/or in-class speaking performances. This observation
is in line with data attesting generally low levels of English proficiency in
Indonesia (Education First, 2018). Reducing FLSA is one of the ways to help
increase English proficiency in Indonesia, but unfortunately, there have not
been many studies on how to cope with this phenomenon effectively,
especially not for EFL learners at secondary level education in Indonesia.

Modern approaches to language learning (including EFL learning)
have begun utilizing technology to create successful learning events that
could reduce FLSA, for instance by exploiting the affordances of Computer-
Assisted Language Learning (CALL) (Bibauw et al., 2015; Hirata, 2018;
Peeters, 2018; Peeters & Ludwig, 2017). The rapidly growing interest in
CALL in recent years shows that CALL is considered to be an effective and
promising approach in today’s and tomorrow’s language teaching and
learning. Considering the potential of CALL, many educational institutions
have been eager to blend their traditional language courses into CALL to
properly accommodate the needs of today’s learners.

Additionally, CALL technologies for speaking have been recently
developed with the aim of honing EFL learners’ speaking skills. Ataiefar &
Sadighi (2017) believe that learners' oral communication skills can be
improved by reducing their anxiety levels through technology such as Voice
Thread which facilitates speaking practice. Furthermore, some studies such
as Chiu et al. (2007), Penning de Vries et al. (2015), and Daniels & Ilwago
(2017) showed that CALL technologies equipped with Automatic Speech
Recognition (ASR) help increase learners’ speaking skills. Technology in the
form of learning websites also offers many benefits that can be used by
learners in order to improve their English language skills (Hwang et al.,
2014). However, not many learning websites offer speaking practice nor are
they developed based on ASR which ideally should be utilized to allow
learners to practice speaking interactively. In addition, there has been little
research on the benefits of ASR-based English learning websites and their
potential in lowering the level of FLSA.

Considering (1) the position of English as one of the compulsory
subjects in the secondary school curriculum in Indonesia, (2) the increasingly
high demand for English speaking skills in the current global era, especially
of vocational high school graduates in Indonesia, and (3) the importance of
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research on EFL learning technology in coping with FLSA, we decided to
investigate the potential of web-based English language learning to reduce
speaking anxiety in secondary school students in Indonesia.

2.1.1 Research Questions

This study seeks to answer the following research questions:

1. What level of Foreign Language Speaking Anxiety (FLSA) do vocational
high school students in Indonesia experience in the traditional
classroom?

2. What is the students’ evaluation of their experience in using two speech-
enabled websites (/ Love Indonesia or ILI and NovoLearning or NOVO) to
practice their speaking?

3. What is the effect of web-based language learning on students’ FLSA?

2.2 State of the Art

2.2.1 The Position and Challenge of English as a Foreign
Language (EFL) in Indonesia

Indonesia is one of the largest archipelagic countries in the world which is
well-known for its huge population and cultural and linguistic diversity.
According to the Indonesia 2010 Census by Central Bureau of Statistics, the
country has more than 237 million inhabitants (BPS, 2018). Moreover, with
its 1.128 ethnic groups, many different languages are used to communicate
in the local communities. A total of 719 different languages were identified, of
which 12 are extinct now (Eberhard et al., 2019).

The Law of the Republic of Indonesia (Number 20 Year 2003
concerning Article 37 Paragraph 1 on the National Education System)
recognizes English as the most important international language in global
relations (Department of National Education, 2003), and the curriculum for
secondary education must provide an advanced learning skill program for
English (Regional Representative Council of the Republic of Indonesia,
2013).

English is now one of the three core academic areas, but students
are not always provided with adequate learning facilities to enhance English
language skills (OECD, 2015). This circumstance may result in vocational
high school graduates’ lack of adequate English language skills.

2.2.2 Foreign Language Speaking Anxiety

Anxiety is a psychological condition induced by an arousal of the autonomic
nervous system, and this state is unmistakably indicated by nervousness,
tension, worry, and/or fear of doing particular things (Horwitz et al., 1986;
Scovel, 1991). Horwitz et al. (1986) and Horwitz (2017) argued for the
existence of a specific anxiety called Foreign Language Anxiety (FLA) or
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Foreign Language Classroom Anxiety (FLCA). Research results confirm that
this specific anxiety impairs learners’ language achievement (Maclintyre,
2017; Teimouri et al.,, 2019; Yan & Horwitz, 2008). FLCA is usually
measured using a questionnaire called Foreign Language Classroom
Anxiety Scale (FLCAS), which was first developed by Horwitz et al. (1986),
and has been widely used by many scholars since then. Furthermore,
scholars have also been interested in modifying the questionnaire in order to
specifically examine different language skills with regard to anxiety, such as
FL listening anxiety, FL speaking anxiety, FL reading anxiety, and FL writing
anxiety.

In FL learning, this form of anxiety mostly appears when it comes to
speaking. Speaking anxiety in FL learners commonly occurs when learners
are tasked to do activities in front of the class or during on-the-spot or
impromptu performance (Price, 1991). Furthermore, Price (1991) and
Maclintyre (2017) explained that two of the major reasons why learners
experience speaking anxiety are their concern about producing
pronunciation errors and their fear of potential humiliation by their peers
because of such errors.

In Indonesia, some studies have investigated learners’ anxiety in
EFL speaking classes. Padmadewi (1998) discovered that many students
feel nervous during speaking activities, and this condition is caused by
pressure from the speaking tasks that urge them to present individually and
spontaneously within an allocated time. Tutyandari (2005) further explained
that some students are likely to keep silent due to lack of confidence, limited
knowledge on the topics given, as well as lack of an obvious teacher-student
relationship. As today’s learners are very familiar with technology and the
internet, Abrar et al. (2018) urged the support of media and/or technology in
facilitating Indonesian students in EFL learning thus fostering their speaking
skills.

2.2.3 Web-based Language learning and Automatic Speech
Recognition

Recently, CALL has gained popularity as most of today’s learners,
Generation Z, iGeneration or Net Generation, “...[w]ere born in the early
2000s or later and therefore do not know anything other than life with the full
spread of the internet and the gadgets and technologies that support its use”
(Gonzalez-Lloret & Ortega, 2014: 2).

Web-based Language Learning (WBLL) is now gaining attention
within CALL (Blake, 2011), websites can be useful for FL learning (Son,
2007, 2008; Taylor & Gitsaki, 2003) and learners have positive perceptions
of e-learning websites (Ngampornchai & Adams, 2016; Tan, 2013). Pino
(2008) also claimed that instructions on websites for FL learning can
alleviate learners’ anxiety level and thus enable them to accomplish the
given task at their own pace.
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Additionally, ASR technology offers many benefits for language
learners. Penning de Vries et al. (2015) found that technology equipped with
ASR successfully provides speaking practice for learners. The learners
improved their proficiency on the target feature after the ASR-based
treatment. Daniels & lwago (2017) compared two cloud-based speech
recognition engines, Apple’s Siri and Google Speech Recognition (GSR),
and found that GSR was more accurate at transcribing L2 learners’ speech
and was easier to use than Siri. Chiu et al. (2007) explained that web-based
oral activities enhanced by ASR are helpful for EFL college learners, and
that learners are positively oriented towards instruction supported with
speech recognition. Hence, ASR-based websites may afford considerable
benefits as a language learning tool for learners.

Moreover, ASR-based language learning activities seem to be able
to facilitate (a) learner autonomy and (b) learning enjoyment, which, in turn,
may help reduce language anxiety (Horwitz, 2017; Dewaele, 2017). This
calls for substantial efforts to integrate ASR-based activities into the learning
process.

2.3 Methodology

We employed a mixed methods research, starting from administering the
pre-questionnaire on FLSA to conducting in-depth interviews with a selection
of students and teachers. The data we gained from the research are a
combination of quantitative and qualitative data, that we analyzed using
SPSS and narrative inquiry.

The general rationale behind the choice for a mixed methods
research are: (1) ensuring that all findings are comprehensive and well
depicted (O'Cathain et al., 2007), and (2) ensuring that the voices of
representative students in question (anxious learners versus non-anxious
learners) are equally heard.

2.3.1 Procedure and Participants
To explain how the research was conducted, how many participants took
part in each part of the study, and how they were selected, Table 2.1

provides pertinent information.

Table 2.1 The order of data acquisition and the participants and their
selection

Order Steps and Participants How the participants
Instruments were selected
1 Administering the | 573 students from 18 All students from tenth
pre-questionnaire | Tenth Grade classes (539 grade were included.
on Foreign boys and 34 girls aged
Language between 14 to 18 years);
Speaking Anxiety | there are far more boys
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(FLSA) than girls in the study
because the study
programs that the school
provides are mostly chosen

by boys.

2 Conducting the 167 students from six The participants were
two web classes; the details are as selected based on the
experiments’ follows: Mechanical following

3 Administering the | Engineering 1 (29 considerations: (1) the
post- students), Mechanical authors selected the
questionnaire on | Engineering 2 (34 first two classes from
FLSA students), Nautical Studies | three representative

4 Administering the | 1 (20 students), Nautical departments, e.g.
UEQ (User Studies 2 (20 students), Mechanical Engineering
Experience Mechatronics Engineering Class 1 and 2 (of six
Questionnaire) 1 (32 students), and classes), (2) the

Mechatronics Engineering possible schedule from

2 (32 students). each class and
teachers’
recommendations, and
(3) the distribution of
gender and the English
teachers (the selected
classes were taught by
three different
teachers).

5 Conducting in- Five English teachers The 11 students were
depth interviews | (three men and two selected based on: (1)
with a selection women) and 11 students. their level of foreign
of teachers and language classroom
students (speaking) anxiety and

(2) the author’s note-
taking from the in-class
observations during the
web-experiments. Prior
to the interviews, they
were all asked whether
they wanted to
participate voluntarily.
All the teachers (five out
of six) were included,
except for one English
teacher who was very
busy due to his duties
as vice principal.

"The participants were divided over two conditions. The three classes in the first
condition (Mechanical Engineering 1, Nautical Studies 2, and Mechatronics
Engineering 1) were instructed to try | Love Indonesia (ILl) first and NovoLearning
(NOVO) afterwards, whilst the three classes in the second condition (Mechanical
Engineering 2, Nautical Studies 1, and Mechatronics Engineering 2) performed in the
opposite order, NOVO first and ILI afterwards. The experiments were held in two
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sessions conducted within a period of one to three weeks, each session lasting 90
minutes.

2.3.2 Instrument

Three instruments were used in this study, namely (1) the (pre- and post-)
questionnaire on FLSA, (2) the User Experience Questionnaire or UEQ, and
(3) the interview guidelines, including the list of questions and the
cues/prompts.

1.

The questionnaire on Foreign Language Classroom (Speaking) Anxiety
from Horwitz et al. (1986) and modified by Oztiirk & Giirbiiz (2014) was
employed. There were 33 questions with a five-point scale (from
strongly agree to strongly disagree) on Foreign Language Classroom
Anxiety (FLCA); 18 of these questions, based on Oztirk & Giirbiiz
(2014), focused on FLSA. Although this study focused on 18 question
items on FLSA, the 15 remaining items were used to investigate other
aspects of FLCA. The questionnaire was translated into Bahasa
Indonesia by the first author, and back-translated by a proficient
bilingual Indonesian-English speaker. Shortly after, it was re-checked
with the original version for verification before it was administered to the
participants. The FLSA questionnaire was preceded by questions to get
information on (a) the background of the participants, (b) general FL
learning experience, (c) general FL experience with computers and
frequency of online activity, (d) general technology-based activities or
experiences, and (e) availabilty of technology or supporting
environment to access online materials.

The UEQ consisting of 26 items with a seven-point scale was
developed by Schrepp (2018, newest version) and is currently available
in more than 20 languages, including Bahasa Indonesia. The
questionnaire provides “...[p]airs of contrasting attributes that may apply
to the product” (Schrepp, 2018). For example, between attributes of
interesting and not interesting, the participants were asked to select
from one to seven. The scores for each attribute were code-reversed (if
applicable) and then were accumulated. Higher total scores represent
better or more positive quality of the assessed product. This
questionnaire was given to the participants after each session.

The interview session was divided into two parts, namely (1) on FLSA,
and (2) on students’ and teachers’ experience in using the learning
websites to practice speaking. For the first part, ten key questions for
students and six key questions for teachers on FLSA as formulated by
Tanveer (2007) were employed. For the second part, the first author
asked open-ended questions about web-based language learning in
connection with speaking anxiety and triggered discussions about its
Strengths, Weaknesses, Opportunities, and Threats (SWOT). The
results of the interviews were transcribed and subsequently analyzed in
a qualitative way.
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2.3.3 Website Materials

A website called I Love Indonesia (ILI) was designed by the first author
(Bashori, 2018) and established with the help of his colleagues from
Indonesia. The name “I Love Indonesia” was given in consideration of the 18
educational values of the nation’s culture and characters upheld by the
Ministry of Education and Culture since 2010: nationalism or a sense of
belonging to Indonesia.

The examples of speaking tasks in the website were created using
Web Speech API by the first author and his partners. There were four main
exercises for the students to perform on the website, namely I-Hear
(receptive skill), I-Pronounce (productive skill), I-Speak (part 1 and 2 —
productive skill), I-Do (part 1 and 2 - receptive skill), and three
supplementary exercises, namely I-Chat (productive skill), I-Post (productive
skill), and I-Share (productive skill).

To ensure that the results of the study would not be too dependent
on one specific website, a second web-based application program was
employed, a product developed by NovolLearning or NOVO
(https://www.novo-learning.com/), a spin-off company from the Faculty of
Arts at Radboud University Nijmegen, the Netherlands. This product is
equipped with Automatic Speech Recognition (ASR) technology developed
at NOVO and was selected for the experiment due to its considerable
benefits in improving speaking skills (NovoLearning, 2019). The intended
speaking exercises were designed by the first author with the technical
support from NOVO staff. The name | Love Indonesia used in the previous
learning website was also adopted in this exercise, as the first author aimed
to create the same speaking exercises, but on two different platforms to
observe how the students experience the use of these two web-based
programs. Table 2.2 shows the various features of the two websites.

Table 2.2 Features of | Love Indonesia (ILI) and NovolLearning (NOVO)

Aspect ILI NOVO

Web registration and login system

Email required — 4
Login (username and password) v 4
Automatic Speech Recognition
Native-speaker sample audio — v
Web-speech API sample audio v —
I-Hear v v
I-Pronounce v v
I-Speak (part 1) v v
I-Speak (part 2) v v
Interaction among users
Oral interaction among users — —
v —

Text-based interaction among users
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Feedback

AN

General feedback on ‘true/false’ response

ANEN

Specific feedback on phonetics —

User interface

Website homepage video

AN

User profile

AN

Progress report (display)

<1

User of the week

Button to record users’ voices

Button to replay/repeat users’ voices

<!
ANENENY

Web instruction
Additional features

Posting texts to users’ wall (I-Post)

Chatting (text-based) to other users (I-Chat)

Writing a diary (I-Share)

Tracking system
Creating tailor-made courses

ANRRNERNEN
|

ANAN

2.4 Results

The results are presented in three separate sections, each one addressing
one of the three research questions.

2.4.1 Foreign Language Speaking Anxiety of vocational
high school students in Indonesia

2.4.1.1 Learners’ background information

All the participants were Tenth Graders, ranging in age from 14 to 18 years.
There were 539 boys (94%) and 34 girls (6%) from seven different majors or
study programs from 18 classes or groups. Most participants possessed
their own personal email addresses, but some admitted to having forgotten
their addresses. Table A1 in the appendix provides detailed information on
participants’ general FL learning experience, general FL experience with
computers and frequency of online activity, general technology-based
activities or experiences, and availability of technology or supporting
environment to access online materials.

The data in Table A1 show that (1) most of the students had learnt
English for approximately 5 to 10 years, and the majority rated their English
skills as moderate (score range 6 to 8); self-rating of English skills here
means that the students evaluated themselves on how good or bad their
English skills were according to the given categories, namely low (score
range 1- 5), moderate (6 - 8), and high (9 - 10), (2) the students rarely used
English in their daily lives (not including at school), (3) ‘English teachers at
school’ was the primary factor that reinforced students’ interest in learning
EFL; one interesting aspect was that almost 20% of the participants felt that
being able to speak English was an appealing personal characteristic, (4)



32 | The benefits of automatic speech recognition

many students had experience in learning English using computers and/or
by online media, but only a few of them were confident enough to engage in
conversation with foreigners, whether in person or online, (5) the majority of
students routinely engaged in online activities, (6) students were very
familiar with Google, blog/website, YouTube, and social media, and (7)
supporting technology or environment to access online materials was
available.

Analyses of the data on background information suggest that (1)
although the students had some experience in EFL learning and were
supported by technology or environment, they were still not active when it
came to speaking (in person or by computer/online) and (2) implementing
technology-based language learning, in this case web-based language
learning, in Indonesia was feasible in practice.

2.4.1.2 Measuring Foreign Language Speaking Anxiety (pre-
questionnaire)

Foreign Language Classroom Anxiety (FLCA) was measured through 33
statements with a five-point Likert scale range presented in the pre-
questionnaire. Foreign Language Speaking Anxiety (FLSA), the focus of this
study, was tested by 18 items in the FLCA questionnaire. The reliability of
these items was high (Cronbach’s Alpha value = .802). We computed the
FLSA of students by averaging over the 18 items involved (M = 3.30; SD =
.413) — a higher (means) score indicates more anxiety. This result shows
that most of the participants had a relatively high FLSA. Most mean scores
are above 3.00 and extreme scores can be found more frequently between
4.00 and 5.00. The average of 3.30 is considered anxious.

The mean scores of FLSA are higher than the average of the
remaining 15 items of the FLCA questionnaire (mean score 2.99). The
difference is statistically significant (F (1, 572) = 470.07, p< .001, np? = .451).
FLSA is higher than the combination of other forms of FLCA anxiety, e.g.
test anxiety.

The three most anxiety-provoking (classroom) situations turned out
to be: (1) when the students did not understand what the teacher was saying
in English (item 4 with mean score at 3.64), (2) when the students did not
understand what the teacher was correcting (item 8; 3.52), and (3) when the
English teacher asked questions which the students had not prepared in
advance (item 18; 3.65). These high outcomes show the relevance of
communication apprehension. Horwitz et al. (1986) defined communication
apprehension as “...[a] type of shyness characterized by fear of or anxiety
about communication with people (p. 127)".
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2.4.1.3 Interviews on Foreigh Language Speaking Anxiety
with students and teachers

The interviews revealed important information on three major aspects,
namely (1) how Foreign Language Speaking Anxiety (FLSA) affects
students, (2) what kind of activities are anxiety-provoking for the students,
and (3) how the students should cope with FLSA. A selection of students’
responses plainly illustrates their speaking anxiety.

“l usually produce cold sweats while speaking English.
English pronunciation is difficult.” (Participant 14646)

“I feel nervous and stammer.
Speaking English in front of many people makes me anxious.’
(Participant 14804)

7

“My heart is a little bit more palpitating.
| want to finish speaking quickly.” (Participant 15148)

“I feel anxious because | am afraid of making mistakes.
My friends laugh at me when | make mistakes.” (Participant 14639)

“Since SMK (vocational high school), English has been quite
troublesome.
Evaluation makes me panicked.” (Participant 14847)

“What makes students dislike school subjects is not the school
subjects themselves, but the teachers.

My friend told me that he was teased by his friends about having
Javanese tongue, who couldn’t speak English when asked to.”
(Participant 14843)

All the interviewed students reported that they experienced psycho-
physiological symptoms generally associated with anxiety, such as
perspiring, stammering, nervousness, trembling, and many others. Students
also said that speaking activities in almost all kinds of forms were anxiety-
provoking as they required complex skills, such as using proper vocabulary,
pronunciation, and grammar, but also being clear and expressive, and
showing confidence. Furthermore, students expressed that learners of
English should maintain a strong motivation to learn the language, so that
whenever they feel anxious and encounter difficulties, they will never give up
and continue learning without feeling burdened or pressured.

All English teachers reported that FLSA had a negative impact on
students’ speaking performance. Teachers said that students performed
poorly when they felt anxious as stated by Teacher S: “The more anxious
students are, the poorer their speaking performance will be.” While Teacher
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E mentioned some main factors that triggered students’ FLSA as she said:
“Lack of vocabulary, lack of confidence, and afraid of being laughed at are
the major factors that cause students’ anxiety while speaking English.” This
might result in low or unsatisfactory scores. In order to be able to reduce
FLSA, teachers suggested that they should create fun learning activities and
provide a supportive environment for students. Teachers are further
expected to be good role models or persons who show positive attitudes or
personality traits which allow students to feel more comfortable. The two
tables in Appendix B provide a recap of the interviews on FLSA.

2.4.1.4 Explanatory Factors of Foreign Language Speaking
Anxiety

We investigated the relationship between FLSA and seven background
variables or explanatory factors: age, duration of English learning, self-rating
of English skills, frequency of English use in daily life (not including at
school), gender, major or study program, and frequency of online activities.
Only self-rating of English skills and frequency of English use in daily life
appeared to be significantly related with FLSA.

Self-rating of English skills here means that the students evaluated
themselves on how good or bad their English skills were according to the
given categories, namely low (score range 1- 5), moderate (6 - 8), and high
(9 - 10). The FLSA mean scores decrease from 3.44 (SD = .40), to 3.29
(.39), and 2.77 (.56). The ANOVA gives a significant effect between the
three groups (F (2, 570) = 18.89, p< .001, np? = .062). Posthoc analyses
(Tukey HSD) return significant differences between the low and high groups,
and between the moderate and high groups.

Frequency of English use in daily life refers to how often the
students use English for daily communication, not including at school, as
indicated on a four-point scale (never, seldom (less than three days in a
week), often (more than three days in a week), and every day). The FLSA
mean scores decrease from 3.39 (SD = .39), to 3.30 (.41), 3.16 (.41), and
3.13 (.41). The ANOVA gives a significant effect between the four groups (F
(3, 569) = 6.80, p< .001, np? = .035). Posthoc analyses (Tukey HSD) return
significant difference between the often and never groups. The seldom and
every day groups did not differ significantly from any of the other groups.

2.4.2 The effects of web-based language learning on
learners’ Foreign Language Speaking Anxiety

2.4.2.1 Measuring Foreign Language Speaking Anxiety
(post-questionnaire)

Eighteen question items were analyzed to investigate whether or not the
web-experiments affected speaking anxiety in the participants. Internal
consistency measured through Cronbach’s Alpha showed a value of 0.82,
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which was higher than that in the pre-questionnaire. Next, the overall mean
score of the post-questionnaire (3.24) was found to be slightly lower than
that in the pre-questionnaire (3.27). A bar chart below illustrates how both
experimental groups scored FLSA before and after using the websites. Since
both groups were asked to try two websites in a planned order, however,
their FLSA was only tested after they experienced using one website (Group
A used ILI; Group B used NOVO).

W Pre_SA

W Fost_SA
400

3.00

Mean

200

1.00

0.00
Group A ({ILI) Group B (MOVO)

Groups of Participants

Error Bars: 95% CI

Figure 2.1 Bar chart of the Pre and Post FLSA Scores and Order of Web-
experiments (Group A - ILI first and Group B - NOVO first)

To investigate the difference between the results of pre and post
questionnaires on FLSA, the Paired Samples t-test was used. There was no
significant difference in the learners’ FLSA scores before using the websites
(M = 3.27, SD = .409) and after using the websites (M = 3.24, SD = .410);
(t(166) = 1.21; p> .05). The absence of an effect applied to both
experimental groups.

2.4.2.2 Interviews on the effects of web-based language
learning on learners’ Foreigh Language Speaking Anxiety

The interviews conducted with 11 students who participated in both web-
experiments revealed that all the participants felt less anxious when
speaking to the machines (computers or websites) compared to when
speaking to peers or people as stated by Participant 14677:
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“Speaking to people makes me more anxious. | feel less shy
speaking to the computer (website).”

When speaking to peers or people (in English), mispronunciation of
words may occur and may cause the interlocutor to misunderstand what is
being said. Moreover, the language errors produced by the speaker may
result in derision or any other form of humiliation by the interlocutor as
explained by several participants (14804, 14806, 15148, and 15165):

“If words are mispronounced, the other person will not understand.”

“I feel anxious when speaking to people because they might laugh at
my mistakes. But if | speak to the machine (computer), it can correct
the mistakes.”

“The machine (websites or computers) neither bullies, nor laughs at
(the mistakes).”

A number of the responses which had been translated and
rephrased from Bahasa Indonesia are presented in Appendix C. Overall,
based on the gathered responses, it seems that the students generally felt
that web-based language learning could make them less anxious in
speaking (English).

Moreover, to obtain other perspectives, five English teachers were
also interviewed with regards to web-based language learning and speaking
anxiety. All of them agreed that the learning websites had many affordances,
including playing a role in reducing learners’ speaking anxiety as stated by
Teacher S:

“Web-based language learning (ILI and NOVO) can be a solution to
overcome anxiety, but (it) depends on the teacher, how (he/she)
delivers the (learning) materials and techniques.”

Teacher E further emphasized that:

“For students, speaking English face-to-face with peers will
automatically make them feel more anxious, whereas this sort of
application will not require face-to-face personal interaction and so
they will have more confidence.”

However, the teachers also provided some other insights. Teacher S
stated that the machine (computers or websites) could also make students
anxious and apprehensive about evaluation, for example, when students had
already spoken correctly, but the websites identified errors or considered the
utterance wrong or false. Teacher J mentioned that making the students
familiar with the system was important. It is assumed that people usually get
nervous when faced with something new. He said: “Anxiety is still there, but
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in the beginning. If the students are used to it, it won’t be a problem and
would be good for the students.” For the complete report, see Appendix C.

2.4.3 Learners’ evaluation of learning websites to practice
speaking

2.4.3.1 The User Experience Questionnaire

Figures 2.2, 2.3, 2.4, and 2.5 display the examples of typical web-based
activities to be performed by the students using ILI and NOVO. The three
main activities are equipped with ASR, namely i-Pronounce, i-Speak (1 and
2).

Congratulations
©

Mo

& >

Figure 2.2 Example of i-Pronounce in ILI
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&)1 Spuak (Part 21

r Listen (o the sentence in blse.
S— Revpond te it by reading the sentence in green.
Click on the microphane button.
Speak the sewtence hased on the awdio gven te you.

s Gty tlick on the microphane button sgain.
H M 1 Maneu an | won All England
018 yestorday, We defeated Denmark
I e Himal.
L1
“
¢ >

7 Gander

Figure 2.3 Example of i-Speak in ILI

Figure 2.4 Example of i-Pronounce in NOVO
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Figure 2.5 Example of i-Speak in NOVO

Students evaluated both websites by filling in the UEQ questionnaire.
The reliability of this evaluation scale turned out to be high (Cronbach’s
Alpha for the 26 evaluative adjectives was .918). The mean scores of all
items were all positive. Mean scores varied between 4.40 and 6.03 for ILI,
and between 4.83 and 6.32 for NOVO, indicating that the students were
positive about the two websites.

For ILI, the three highest scoring items are: (1) inferior/valuable (with a
mean score of 6.03), (2) bad/good (5.93), and (3) demotivating/motivating
(5.92). For NOVO, the three highest scoring items are: (1) bad/good (with a
mean score of 6.32), (2) .inferior/valuable (6.26), and (3)
demotivating/motivating (6.16). The high scores for demotivating/motivating
for both websites are encouraging in relation to FLSA. With a maximum
scale of seven, both learning websites obtained positive evaluative scores,
with the mean scores even above five: ILI (5.47) and NOVO (5.77).

The mean scores in the four conditions are given in Figure 2.6, with
their error bars.
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Web
Experiment
LAl
W ovo

Mean Score

Group A (ILI first, NOVO second) Group B (NOWVO first, ILI second)
Groups of Participants

Error Bars: 95% CI
Error Bars: +- 2 SE

Figure 2.6 Bar chart of the mean scores on User Experience Questionnaire
(UEQ) and the two orders of the web-experiments

To investigate the difference between the results of UEQ on ILI and
NOVO and the order of web-experiments, Repeated Measures ANOVA was
used to test both effects. The order variable distinguishes whether the web-
experiment in question was administered first or second. All three possible
effects turned out to be significant in the ANOVA. There was a significant
main effect of the website (F(1, 165) = 7.495, p = .000, np? = .165) and a
significant effect of the order of web-experiments on the UEQ scores (F (1,
165) = 8.49, p = .004, np? = .049). In addition, their interaction was
significant (F(1, 165) = 6.599, p = .011, np? = .038). This interaction effect
means that the participants who had ILI as their first web-experiment scored
higher on their second web-experiment (NOVO), whereas the participants
who had NOVO as their first web-experiment scored lower on their second
web-experiment (ILI). This interaction effect is visible in Figure 6. This figure
also makes clear that there was no difference in UE at the first web-
experiment between ILI and NOVO. Evaluating ILI after having done NOVO
first (5.69) had a negative effect for ILI (5.25), although ILI was still evaluated
positively.

2.4.3.2 Interviews on the evaluation of web-based language
learning

To obtain more information on the students’ evaluation of web-based
language learning, the students (and the teachers) were interviewed. The
questions were open-ended and included the following aspects: (1) strengths
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and weaknesses of the websites, and (2) opportunities and threats in future
implementation, including suggestions for improvement.

All the students reported that web-based oral activities enhanced by
ASR benefited them, for example, in increasing their vocabulary and
improving their pronunciation as stated by Participant 15119:

“Speaking to/on the websites benefits me in increasing my
vocabulary and improving my pronunciation.”

These activities also provided more time on task (speaking) for the
students because speaking activity was limited and only minimal in the
classroom setting. Overall, the websites are interesting, fun, understandable,
and can support classroom learning activities very well. However, the
students pointed out some errors on the website and/or supporting tools, e.g.
during login stage in ILI and faulty headphone.

When asked which one of the two speech-enabled websites they
liked (and how they experienced using both the websites), eight students
preferred NOVO to ILI. One of the students mentioned that: “NOVO is more
interesting and easy to learn.” Another positive aspect of NOVO that another
student mentioned was: “There is a percentage (score) displayed on the
website.” While three students chose ILI over NOVO. One of them stated
that: “IL/ is more interesting and (the features are) more complex.”

All the English teachers reported that technology-based language
learning offered advantages to today’s learners. They also mentioned that
integrating the web-based programs with the school’s learning materials was
possible. The programs could help English teachers in giving clearer or more
standardized examples (related to speaking skills). However, the teachers
pointed out that the programs could only be run in a classroom supported by
computers or laptops and internet connection. They also believed that
students could feel more pressure if the website contained only practice and
more practice (too monotonous). Furthermore, if the teacher did not
encourage the students to use the website outside school-time, the students
might not use it, perhaps due to laziness.

The table of SWOT (Strengths, Weaknesses, Opportunities, and
Threats) that summarizes the results of the interviews can be found in
Appendix D. The results of the interviews show that, despite some
weaknesses and threats that may hinder web-based language learning, a lot
more strengths and opportunities were indicated by the students and
teachers. These strengths and opportunities show that the use of websites
for language learning is feasible especially in the classroom context and can
be useful for both students and teachers.

2.5 Discussion
This study was aimed at investigating (1) Foreign Language Speaking

Anxiety (FLSA) of EFL learners in Indonesia, (2) learners’ evaluation of using
the learning websites to practice speaking, and (3) the effects of web-based
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language learning on learners’ FLSA. The results of the questionnaire on
FLSA administered to 573 high school students show that, on average, they
seem to be anxious learners. They become anxious when the learning
process focuses more on speaking skills or speaking performance. This
result is also supported by the comparison between the mean scores of
FLSA and Foreign Language Classroom Anxiety (FLCA). The students
apparently have a higher level of FLSA than FLCA, which implies that they
feel less anxious when speaking is not the main or central learning activity in
the classroom context. This conclusion is confirmed by the information
obtained in the interviews. When speaking activities are given or included in
the learning process, the students usually feel nervous, perspire, stammer,
palpitate, and/or perform unusual body movements, such as head-
scratching, leg-shaking, and many others. The results of the questionnaire
show that two student variables — their self-ratings of English skills and their
frequency of English use in daily life (not including at school) — are
significantly related to speaking anxiety. Lower skills and lesser use give a
higher level of anxiety. These results are congruent with those of other
studies related to FLSA in EFL learners in Indonesia, such as Abrar et al.
(2018), Mukminin et al. (2015), Padmadewi (1998), Sirait (2015), and
Tutyandari (2005). However, none of these studies specifically discuss the
use of technology for EFL learning in Indonesia, especially for speaking
practice.

The present study seeks to find a prospective solution for English
education in Indonesia in the form of Web-Based Language Learning
(WBLL). The benefits of WBLL have been confirmed by some studies such
as Ngampornchai & Adams (2016), Pino (2008), Son (2007, 2008), Tan
(2013), and Taylor & Gitsaki (2003). However, these studies did not provide
much information on the use of Automatic Speech Recognition (ASR) on
websites for FL learning. Therefore, an ASR-based website named / Love
Indonesia (ILI) was designed and developed as part of the experiments
conducted at a vocational high school in Indonesia. Another web-based
system, NovoLearning (NOVO), was included in the study to ensure that the
outcomes would not be website specific. Both learning websites, ILI and
NOVO, contained the same learning topic, namely congratulating others,
and also offered four main exercises (/-Hear, I-Pronounce, I-Speak 1, and /-
Speak 2), but in different formats. The results show that on average the
students evaluated ILI and NOVO very positively. The three most valued
qualities of the websites, according to the User Experience Questionnaire
administered to 167 participating students in two web-experiments, are that
they are valuable, good, and motivating.

To gain more insight into whether the order of web-experiments
affected the UEQ scores, the students were divided over two conditions,
namely (1) the students who tried out ILI first, then NOVO (or Group A), and
(2) the students who experienced NOVO first, then ILI (or Group B). The
statistical analyses show that in their first web-experiments (Group A trying
out ILI, Group B performing NOVO), on average both groups had the same
(rounded) mean score at 5.69, which means that they evaluated both
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learning websites (ILI and NOVO) positively. However, when they switched
to another system (Group A trying out NOVO, Group B performing ILI), the
results showed a significant difference. Group A, who first tried out ILI,
evaluated NOVO more positively, but Group B, who first performed NOVO,
evaluated ILI more negatively, although both mean scores still indicate a
positive evaluation. We argued that the reasons for this outcome are the
occurrence of technical errors and the difference in user-friendliness of the
websites. The students found that, compared with ILI, NOVO showed fewer
technical errors and perhaps was more user-friendly or easier to navigate for
the students. For example, (1) when using NOVO, the students did not need
to register because the usernames and passwords were available or
provided by the facilitator. ILI required (manual) registration first by the
students in the beginning, which took some time during the web-experiment.
In addition, errors occurred in ILI during the log-in process (some users’
accounts got switched to other fellow users’ accounts) as confirmed by some
students, and (2) when responding to speaking tasks on NOVO, the students
only had to click the microphone button once and the system would respond
immediately. Regarding speaking tasks, ILI required the students to click the
microphone button, give the voice response, wait for around three seconds,
and then re-click the button. This might have caused confusion and
nervousness in the students.

In the interviews with eleven students and five English teachers, all
participants stated that they could benefit from the websites in terms of (1)
improving speaking skills (pronunciation and vocabulary), (2) reducing
speaking anxiety, and (3) enhancing knowledge (culture) about Indonesia.
The third point was addressed because the government, through the Ministry
of Education and Culture, urges that learning, including EFL learning, should
help students enrich their knowledge with local wisdom or culture, so that
their nationalism or a sense of belonging to the nation will continue to grow
and be well-instilled. For this reason, the websites are in fact supportive of
the government’s spirit.

Above all, these interviews revealed that in implementing web-based
language learning in Indonesia, at least five points should be taken into
consideration, (1) quality of the websites, (2) supporting school’s
infrastructures or environment (computer availability, internet connection,
headphones, etc.), (3) current curriculum or syllabus of English language
subject, (4) appropriate learning methods which encompass or blend
technology into traditional education, and (5) the role of the teacher as a
learning facilitator.

Concerning one of the benefits the websites can offer, lowering
speaking anxiety, the results of pre- and post- questionnaires on FLSA
demonstrate that there is no change in the students’ speaking anxiety level
after using the websites. The difference between the two results was not
significant. This might be due to the short duration of the web-experiments,
some technical errors on the websites, which appeared during the
experiments and an imbalance in participants between boys (n=154) and
girls (n=13). The latter might have affected the overall results because some
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studies argue that girls have more positive attitudes towards technology than
boys (Khaddage & Knezek, 2013; Taleb & Sohrabi, 2012), and girls also
experience both more positive and more mild negative emotions in the FL
classroom (Dewaele et al., 2016).

Although the results of the questionnaires did not show a significant
difference, the interview data present a positive perspective. The participants
stated that, in terms of speaking practice, the ASR-based websites (ILI and
NOVOQO) are more beneficial and less anxiety-provoking compared to
speaking to people, in- or outside the classroom. The teachers explained at
the same time that speaking to ASR-based websites may create anxiety
instead if (1) the school is not supported by suitable infrastructure or
environment, (2) the students are not familiar with the system, and (3) the
English teachers do not play their roles well as a learning facilitator. These
are issues that should be taken into consideration in future research and
applications of ASR-based websites in language learning. These seem to
have the potential of effectively helping students reduce their Foreign
Language Speaking Anxiety, but further research is required and appropriate
measures need be taken to avoid the disadvantages mentioned by the
teachers.

2.6 Conclusions

This study provides valuable information on learners’ Foreign Language
Speaking Anxiety (FLSA) in Indonesia and on how two Automatic Speech
Recognition (ASR)-based learning websites, | Love Indonesia (ILI) and
NovoLearning (NOVO), were evaluated and had effects on FLSA. On
average, learners indicated a moderate-to-serious level of FLSA. Both
anxious and non-anxious learners evaluated the learning websites positively
and seemed to embrace web-based language learning for their speaking
practice. When interviewed, learners also seemed to believe that their
speaking anxiety can be reduced by means of language learning websites,
although statistical analyses showed that there was no significant difference
in level of anxiety before and after learners used the two ASR-based
websites.

This web-experiment is the first one in a series of web-experiments
that we intend to conduct in Indonesia. In the upcoming web-experiments,
we will investigate how ASR-based learning websites may have an impact
on (a) the learners’ enjoyment in the FL classroom and (b) the improvement
in vocabulary knowledge and speaking skills, such as pronunciation.
Moreover, further studies on the use of ASR-based learning websites should
also include a longer period of time for web-experiments and in-depth
evaluation of the websites.
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Appendix 2.A

Table 2.A1 Background information of the participants

Variables Categories N %
General FL learning experience Less than 5 years 43 7%
5-10 years 424 74%
More than 10 years 106  18.5%
Self-rating of English skills Low (score range 1 - 5) 76 13.3%
Moderate (score range 6 - 8) 481 83.9%
High (score range 9 - 10) 16 2.8%
Frequency of English use’ Every day 24 4.2%
Often (> 3 days a week) 74 12.9%
Seldom (< 3 days a week) 352  61.4%
Never 123 21.5%
Students’ Encouragers? English teachers at school 325 56.7%
English offline/online games 237  41.4%
Social media 170  29.7%
Parents’ support 136 23.7%
Classmates or peers 116 20.2%
Wanting to travel abroad 116 20.2%
English speaking looks cooler® 113 19.7%
CALL or OLL* Yes 479  83.6%
No 94  16.4%
Chatting with foreigners® Yes 127 22.2%
No 446  77.8%
Frequency of online activity Every day 341 59.5%
Often (> 3 times a week) 107  18.7%
Seldom (< 3 times a week) 102 17.8%
Never 23 4%
Google, Website, YouTube® Google 562 98.1%
Blogs/Websites 481 83.9%
YouTube 542  94.6%
Users of social media’ WhatsApp 561 98%
Facebook 471 82.2%
Instagram 459  80.1%
Line 110  19.2%
Supporting technology?® Smartphone 554  96.7%
Computer/laptop® 143 24.9%
Computer/laptop'® 4 0.7%
Internet cafés 115 20.1%

'frequency of English use in daily life (not including at school)
2what/who encourages the students to learn English; for this part, the participants were allowed

to choose multiple answers

3being able to speak English looks cooler
“Computer-Assisted Language Learning/Online Language Learning; learning English by

computer and/or online

Schatting with foreigners by computer and/or online

Shaving accessed Google (as a search engine), blogs/websites and/or YouTube

"for this part, the participants were allowed to choose multiple answers
8availability of technology or supporting environment to access online materials; for this part, the
participants were allowed to choose multiple answers

having computers or laptops

"ousing school computers and/or borrowing a computer/laptop
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Appendix 2.B

Table 2.B1 The list of interview questions for the students and a recap of

their responses (highlights/keywords)

No | Questions for Learners Responses (Highlights/Keywords)

1 How long have you been e Since kindergarten, elementary school
learning English and how do grade 1, elementary school grade 3,
you feel about your elementary school grade 4
experience of learning e Positive, fun, useful, boring, difficult,
English? troublesome, interesting, confusing,

stressful

2 | Please tell me what disturbs Lack of vocabulary, nervous when required
you the most about learning to speak, grammar, group task but only
and speaking English and one person answering, giving presentation
why? in the class, speaking in front of many

people, difficulty in producing correct
pronunciation, applying grammar rules,
looking up words, uncomfortable/noisy
learning environment, too many people,
hand phone, thinking about words to say

3 | Do you think learning and e Quite difficult, not difficult, not too
speaking English as a foreign difficult, a little bit difficult, difficult
language is very difficult? e Vocabulary, grammar, pronunciation,
What kind of difficulties or translation, confidence, habit
problems do you feel when
speaking
English?

4 | What kinds of situations When speaking or giving presentation in
cause stress or anxiety for English in class or in front of many people,
you? when asked to do interviews with English

teachers, when observed by many people,
in front of females, test or evaluation,
assignments piling up, having been
explained by the teacher but still do not
understand

5 | What happens to you when e Get nervous, want to finish quickly,
you are in a stressful situation forget, mind goes blank, stammer,
while speaking English and produce cold sweat, heart racing
what do you do in these kinds | e Be brave, just do it (follow the process),
of situations? think positively, try to enjoy, try to calm

down, take a deep breath, focus on what
(we) will deliver, just think that nobody is
watching, look at the back of the room

6 | What do you think are the Lack of knowledge in or mastery of
reasons of this nervousness English, afraid of making mistakes, being
or anxiety? in front of many people, lack of self-

esteem, psychology, personality traits, not
used to (habit)

7 In which kind of situations do Discussion with peers, playful situations,

you not feel anxiety or feel

when well-prepared, outdoor learning,




Web-based language learning and speaking anxiety | 47

less anxiety while speaking
English?

relaxed conversation, relaxed partner,
calm situation, being with close friends
who will not laugh when | make mistakes,
with favorite teachers,

8 | Are you afraid of making ¢ Yes (afraid), very afraid, not afraid
errors while speaking English e Laughing, giving the correct
and how do you think people pronunciation or correcting, commenting,
will react if you make booing, mocking (as Javanese tongue),
mistakes? whispering to others
9 | How do you think your o If the teacher makes jokes (has good
language teacher plays a role sense of humor), provides games, fun,
in creating or reducing the kind-hearted, not too serious, motivating,
feeling of anxiety in the not pressuring, controls in-class
classroom? situation, friendly, relaxed, patient, does
not (always) give (heavy) punishment,
forgiving
o If the teacher gives tasks, does not give
clear explanation, stern, annoying,
monotonous, does not smile (often), is
frequently angry, does not have a good
sense of humor, likes to shout
10 | What would you like to Learn vocabulary and pronunciation more,

suggest in order to reduce
language anxiety in the
learners?

train for mental toughness (for public
speaking), keep learning, never be afraid
of making mistakes, use smartphones to
learn English, be relaxed and no need to
rush, be well-prepared in advance, don’t
force yourself to study, learn anywhere
(including through smartphones), provide
time for games, be brave in trying, look for
something new to learn, never be afraid of
getting mocked or laughed at, never give
up, believe that everyone can do it, play
games, listen to music, use
computers/laptops, watch movies without
subtitles, have support from others (peers,
parents, teachers)
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Table 2.B2 The list of interview questions for the teachers and a recap of
their responses (highlights/keywords)

No Questions for Teachers Responses (Highlights/Keywords)

1 How do you view the role of | Students tend to be introverted, wait to be
language anxiety for asked rather than volunteer to answer,
ESL/EFL learners in learning | afraid of making mistakes, the more anxious
and particularly speaking the students are, the harder they express
English language? themselves including in speaking, some

students do not want to show up perhaps
due to cultural factors, such as avoidance to
be considered as know-it-all if they are able
to perform well (in-class), anxiety causes
the students to feel too scared to speak or
perform oral-based activities, it is difficult for
the students to explain (when asked to
elaborate answers), speaking anxiety does
not have much effect on the academic skills
of the students, but it really affects speaking
performance, most students are afraid of
speaking in English because they are shy
and are worried about being laughed at, the
students feel anxious because they have
not found the best way to express their
ideas in English, anxiety can mean that the
students have attention to learning, so that
they will make attempts to improve their

English skills
2 | What kinds of situations and | When discussing the questions and
language classroom randomly pointing out the students to

activities have you found to answer, asking the students to read, many
be anxiety-provoking for the | classmates, role-playing (if not scored, it is
students? fine), performing without scripts, texts, or
books, testing or evaluation activity, when
asked to come to the front of the class,
retelling, speak individually in front of
friends, speaking practice, unsupportive
environment

3 | What do you think are the Insufficient knowledge of English (including
causes of students’ anxiety grammar, etc.), lack of vocabulary, learning
while speaking English? situation, teacher’s (negative) characters,

no opportunity due to learning model
applied by the teacher, learning topics in the
curriculum are too restrictive and urged to
be completed within an allocated time,
environment (classes with diligent learners
bring a great/positive aura, and vice versa),
unable to practice speaking at home,
coming late to class, getting teased by
friends, afraid of making mistakes, lack of
confidence, having mindset that they are
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the second class of educated persons, no
prior knowledge on the topic, getting
laughed at, being corrected by their peers

Have you noticed any Learning English is difficult (causes
particular kinds of beliefs or anxiety), some students think that they do
perceptions about learning not have to stand out, do not want to
and speaking English in your | improve, some students perceive English as
students and do you think an important school subject but there are
they play a role in causing many other school subjects they have to
language anxiety for the think of (burdening them), English is only
learners? Please explain. used in professional environment, English is

only required for entrance exam, students
do not think that English will elevate
speakers’ positions later in social life,
mastering English (including speaking) is
not as important as mastering other school
subjects especially those related to their
majors or study programs (in vocational
high schools), mastering English is
important because it will help the students
when having job interviews with companies,
the students think that Javanese people like
them tend to have difficulties in speaking,
no shortcut to learning English, it will be
difficult to give suggestions to the students if
they are apathetic, English is a different
language (from Bahasa Indonesia) in which
the writing and its pronunciation are not the
same (making the students afraid to
pronounce the words and afraid of being
laughed at when making mistakes)

What signs of anxiety have Perspiring, confusion, silence (for a moment
you noticed in anxious or quite long), head scratching, pretending
learners during your to look up, underestimating, concerned that
experience of teaching they will be seen as a know-it-all, students
English to ESL/EFL take more time when asked to come in front
learners? of the class, stalling, needs time to start the

first word (when in front of the class), body-
movement, hand-moving, becomes pale
when told to speak in front of the class,
nervous, stammering, leg-shaking

How do you think language Teachers play a pivotal role, fun learning,
anxiety can be successfully games, challenges, methods, media, learn
controlled in the learners? vocabulary more, teacher's (positive)
characters, avoid the word ‘test (e.g.
camouflage), encouragement in order to
enhance self-confidence, video-playing,
creating conducive  environment  for
learning, warning the students not to tease
their friends, habit
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Appendix 2.C

A selection of informative responses by students and teachers on questions on
the impact of web-based language learning on FLSA.

(a) Speaking to people requires appropriate facial expression and gestures as
told by Participant 14847 and 14843:

“I feel more anxious speaking to people because speaking to people really
needs appropriate expressions.”

“Because when we speak to people, we meet face to face and have to make eye
contact, and the atmosphere is certainly a lot different. Using the machine
(websites) means that we are not speaking to it directly.”

(b) People have different characters, thoughts, and disposition, as mentioned by
Participant 14646, 14639, 15148, and 15165:

“I feel more anxious when speaking to people because people’s characters are
indeed different. Some like responding, some just let people keep talking.”

“With the machine, we will inmediately know when we make mistakes. When we
speak to people and we make mistakes, they might think: Does this person (the
speaker) really speak English?”

“I feel more anxious when speaking to people because people have thoughts,
have their own disposition.”

“The machine (websites or computers) does not know what we feel.”
However, Participant 14675 mentioned that:

“Speaking to peers or people makes me more anxious, but (speaking to peers or
people) also makes me more comfortable.”

Teacher S stated that:

“The students may feel more anxious and concerned over whether they will be
scored, look bad if they do not perform well. | agree if the websites are
developed. The students like technology-related things. Interaction will not only
be limited to teachers and fellow students, but also with the machine (computers
or websites). Again, there are students who feel paranoid about being evaluated
and worried that their performance on the websites will reflect in their school
report card, etc. The teacher needs to motivate. It all depends on the situation
(with regards to speaking to the machine or people). The machine (computers or
websites) can also make students anxious and apprehensive about evaluation,
for example, when students have already spoken correctly but the websites
identify errors or consider it wrong or false. Speaking to people can be a direct
social experiment. The students here feel more anxious when speaking to
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people. Speaking to the machine (computers or websites) is fine. Web-based
language learning (ILI and NOVO) can be a solution to overcome anxiety, but (it)
depends on the teacher, how (he/she) delivers the (learning) materials and
techniques. The websites should not be used if the purpose is to eliminate the
teacher’s role.”

Teacher J mentioned that making the students familiar with the system is
important. It is assumed that people usually get nervous when faced with
something new. He said:

“Anxiety is still there, but in the beginning. If the students are used to it, it won't
be a problem and would be good for the students. This can be used to turn
students’ attention away from playing games. IT (Information Technology) is not
far different from the student’s world.”

Teacher F further described that:

“When the teacher speaks in front of the class, students sitting at the back
sometimes fail to hear the teacher’s words correctly. The audio samples on the
websites are more standardized, not to mention that one equipment (computer
with headphone) is for one student. Students tend to be more anxious when
speaking to people. People have facial expressions. Other students can interfere
with emotions, bully, show pity, etc. which can be really distressing.”

Another opinion was delivered by Teacher E:

“Using the second application (ILI) can reduce students’ anxiety because they
are already familiar with the features which are similar to those on many social
media websites and applications. Maybe it can also be played with. Later,
students may feel less anxious when applying their speaking skills in the
classroom. For students, speaking English face-to-face with peers will
automatically makes them feel more anxious, whereas this sort of application will
not require face-to-face personal interaction and so they will have more
confidence.”

Teacher T emphasized that web-based language learning will make students
less apprehensive in speaking in English:

“I appreciate your effort in helping our students to speak English. The suggested
means of learning through the websites is a good idea which applies a simple
method. Learners won't be afraid to speak in English. Sometimes students are
nervous when speaking to the machine (computers or websites). The teacher
should motivate or give further explanation. NOVO is very simple for beginners.
It will help the students who have anxiety build confidence and push forward the
idea that learning English from the very basic is easy to start. For students, |
tend to use ILI because it is more complete. There is also a feature that allows
students to interact with other students indirectly, and this enables them to build
their confidence gradually. There is also a feature called ‘My Secret Diary’, in
which the students are able to privately reflect on their performance during the
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learning process, so only the subject learner and the teacher as the adviser are
privy to what is written within.”
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Appendix 2.D

Table 2.D1 The SWOT table of web-based language learning programs
based on interview responses by students and teachers

Strengths

Weaknesses

Technology-based learning is
favorable for today’s learners and
can be used to reduce anxiety.

It enables the students to have
more interaction (speaking) not only
with teachers and fellow students,
but also with the web-based
programs.

It is possible to integrate the web-
based programs with the school’s
learning materials.

Usage of the web-based programs
will enable the teachers to record or
will provide ease in scoring.

The websites containing local
context learning materials increase
knowledge on Indonesia and
nationalism.

One of the systems (NOVO)
provides native-speaker sample
audio.

Speaking to/on the websites
benefits students in increasing their
vocabulary and improving their
pronunciation. Moreover, it provides
more time on task (speaking) for the
students because speaking activity
is limited and only minimal in the
classroom setting.

The programs can help English
teachers in giving clearer or more
standardized examples (related to
speaking skills) and controlling
(supervising) the students.

Speaking to/on the websites is less
anxiety-provoking than speaking to
peers or people; students do not
feel shy speaking in front of the
computers. In addition to that, when
students speak to peers or people
(in  English), words may be
mispronounced and may cause the
interlocutor to have difficulty in

The websites may increase
students’ anxiety due to their
concern over whether they
will perform well or not,
whether they are being
scored, and/or whether their
performance on the websites
will affect the school report
card.

Explaining the websites and
making students familiar with
the programs is time-
consuming.

When using the websites,
anxiety may appear when, for
example, the students have
already pronounced words
and spoken correctly, but the
systems identify the
responses as wrong or false
or unacceptable.

The web-based programs
should not replace the role
and the presence of the
teachers.

When the pictures and
questions are not displayed
at once, scrolling up and
down may be slightly
inconvenient.

The programs can only be
run in a classroom supported
by computers or laptops and
internet connection.

The students can feel more
pressure if the website
contains only practice and
more practice (too
monotonous).

If the teacher does not
encourage the students to
use the websites outside
school-time, the students
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understanding or even cause the may not use it, perhaps due

interlocutor to bully or laugh at the to laziness.

mistakes made by the speakers.| i. There are still some errors on

Moreover, speaking to people the website and/or supporting

requires appropriate facial tools, e.g. during login stage

expression and gestures. in ILI, faulty headphone, etc.
j. ILI may be more interesting for the | . The page does not look

students in a way that some attractive enough.

features are similar to social media | k. Too much exposure to

which are familiar to the students computer  screens/monitors

(features such as wall and will affect health.

message).

k. NOVO is very simple, easy to use,
able to display the progress report
clearly, and may help anxious
students build their self-confidence.

I. ILI is more complex and has more
useful features.

m. The websites are interesting, fun,
understandable, and can support
classroom learning activities very
well.

n. The exercises, provided with
pictures, are fun and also
competitive as many students want
to compete with each other.

Opportunities Threats
a. Technology-enhanced language | a. Schools must have good
learning is a good solution for future infrastructure, including stable
learning and overcoming (speaking) internet connection.
anxiety, especially in schools with | b. Some level of IT knowledge
supporting infrastructures. (programming language, etc.)
b. Following up the web-based is required in order to be able
programs will be favorable for the to properly develop the
students if the programs are also websites in the future (e.g.
improved in the form of android- minimizing errors, etc.).
based applications. 10S should be | c. Besides English, there are
considered as well. many school subjects (related
c. Blended learning can be supported to the study programs) that the
by web-based language learning. students have to focus on,
d. It may be more interesting and especially in vocational high
useful for the students to see schools.

animation, have more learning
materials, and/or games for learning
(English) on the websites, such as
puzzles, etc.




CHAPTER 3

Effects of ASR-based websites on EFL learners’ vocabulary,
speaking anxiety, and language enjoyment

This chapter is based on

Bashori, M., van Hout, R., Strik, H., & Cucchiarini, C. (2021). Effects of ASR-
based websites on EFL learners’ vocabulary, speaking anxiety, and
language enjoyment. System, 99, 102496.
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3.1 Introduction

Vocabulary is pivotal in Foreign Language (FL) learning (e.g., Wilkins, 1973;
Schmitt, 2010). Recently, numerous studies have focused on utilizing
technology such as videos or other combinations of audio and visual input
(Montero Perez et al., 2018; Nguyen & Boers, 2019; Peters & Webb, 2018;
Teng, 2020), mobile-mediated glosses (Rassaei, 2020), and a virtual reality
application (Tai et al., 2020) to promote vocabulary learning.

One of the more promising technological developments in boosting
FL learning is Automatic Speech Recognition (ASR) (Cucchiarini & Strik,
2014). The use of ASR technology in FL learning has been found to benefit
learners in enhancing active second language (L2) speaking practice, for
instance, oral grammar (Bodnar et al.,2017; Penning de Vries et al., 2015)
and pronunciation skills (Elimat & AbuSeileek,2014; Neri et al., 2008). These
outcomes indicate that ASR technology may directly contribute to language
achievements, a potential benefit that deserves greater scrutiny.

Beyond cognition, FL learning also involves affective factors
(Aragao, 2011; Horwitz et al., 1986; Maclntyre, 2002). Two recent meta-
analyses by Teimouri et al. (2019) and Botes et al. (2020) concluded that
negative emotions such as FL anxiety — including, but not limited to, Foreign
Language Speaking Anxiety (FLSA) — can impair learners’ language
achievement. Studies with regard to the affective part of language learning
have started investigating positive emotions as well. Dewaele and Maclintyre
(2014; 2016), for instance, showed both a link between FL enjoyment and FL
classroom anxiety, and also demonstrated that positive emotions in
language learning shape another valuable, affective dimension to L2
learning. Golonka et al. (2014) pointed out in their review study that L2
learners typically report positive experiences when using ASR-based
software and that this technology helps enhance their motivation and
confidence to practice the language, both being affective variables. Bodnar
(2016) showed that corrective feedback generated in an ASR-based
Computer-Assisted Language Learning (CALL) system does not negatively
affect learners' enjoyment, willingness to practice, or self-efficacy.

Considering (1) the relevance of both cognitive and affective aspects
in the FL classroom and (2) the potential of ASR technology, the present
study investigates the cognitive effects in vocabulary learning and the
affective effects in FL speaking anxiety and FL enjoyment, brought about by
practicing with two different ASR-based learning websites (/ Love Indonesia
or ILI and NovoLearning or NOVO). In line with the approach in Chapter 2,
we selected two websites instead of only one, to avoid results that are
dependent on one specific website. The results in Chapter 2 also showed
that students had positive experiences practicing with these two websites.
The present study aims to investigate (1) to what extent the vocabulary
knowledge of secondary school students in Indonesia improves as a result of
practice with these two ASR-based websites in comparison with traditional
practice, and (2) whether and how ASR technology plays a role in reducing
FL speaking anxiety and encouraging FL enjoyment.
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We address the following research questions for which we hypothesize
positive effects of ASR-based practice on both cognitive and affective
aspects of language learning:

1. To what extent do ASR-based websites (ILI and NOVO) positively affect
secondary school students’ cognitive achievement in FL vocabulary
knowledge?

2. To what extent do ASR-based websites (ILI and NOVO) positively
impact students’ affect in FL learning, as measured by FLSA and FLE?
In addition, we address a more exploratory research question

concerning the relationship between cognitive and affective features to

determine whether vocabulary knowledge, FLSA and FLE correlate and
influence language learning experiences.

3.2 State of the Art

3.2.1 English as a school subject in Indonesia and CALL

English is an international language that plays a pivotal role in global
relations and is therefore a compulsory subject in the secondary education
curriculum in Indonesia (Department of National Education, 2003; Regional
Representative Council of the Republic of Indonesia, 2013). A recent survey
shows that Indonesia falls under the low proficiency category (Education
First, 2020), suggesting that, despite its popularity, mastering English is a
complex challenge for English as a Foreign Language (EFL) learners in
Indonesia.

To help increase the level of English proficiency of Indonesian
learners, educational institutions have resorted to technology — including
CALL. However, while in ‘high-resource’ settings or developed countries
CALL may be viewed as time- and cost-efficient (Sullivan & Lindgren, 2002),
in low-resource settings (e.g. Indonesia) a variety of factors appear to hinder
CALL from providing an optimum technology-enhanced environment for
language learning. Unstable or poor internet connectivity, inadequate
technical support, lack of appropriate training (Aryadoust et al., 2016) and
limited computer usage and access (Atai & Dashtestani, 2013) are some of
the factors that negatively affect CALL implementation. Although the
situation may have improved over the last few years, these factors are still
relevant to date.

3.2.2 Computer- and mobile-assisted vocabulary learning

Vocabulary knowledge is a strong predictor of the four basic language skills
(Milton, 2013; Miralpeix & Mufoz, 2018; Steehr, 2008). Recently there have
been attempts to promote vocabulary learning through technology-enhanced
approaches, such as multimedia annotations (Jones & Plass, 2002), an
intelligent mobile phone-based vocabulary tutor (Stockwell, 2007), Youtube
videos and blog posts (Arndt & Woore, 2018), mobile-mediated dynamic and
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non dynamic glosses (Rassaei, 2020), a virtual reality application (Tai et al.,
2020), and videos (captions, advance-organizer strategy, and various
combinations) (Teng, 2020). Results suggest that the technologies positively
affect learners’ vocabulary knowledge.

In the educational settings in Indonesia, recent research on
technology-based vocabulary learning of Indonesian EFL learners has
focused on developing an android-based application (Santosa et al., 2020)
and employing various interactive tools, such as mobile games
(Abdulrahman & Jullian, 2020), Quizlet (Setiawan & Wiedarti, 2020),
Duolingo (Ajisoko, 2020), and Role-Playing Games or RPGs (Rahman &
Angraeni, 2020). The positive results reported by these studies can indeed
pave the way for better vocabulary acquisition and development by
Indonesian EFL learners.

One potentially promising avenue for technology-based vocabulary
learning comes from Automatic Speech Recognition (ASR), a rapidly
evolving technology. The increase in the availability of tools which harness
ASR technology has led to positive improvements of learners’ language
skills such as pronunciation (Elimat & Abu Seileek, 2014; Neri et al., 2008)
and grammar (Bodnar et al., 2017; Penning de Vries et al., 2015). However,
there has been little specific research on the effectiveness of ASR in
promoting vocabulary learning, especially in the Indonesian context, which is
surprising as ASR enables a form of oral practice that might be particularly
useful to overcome speaking anxiety. It is therefore important to investigate
how secondary school students in Indonesia experience ASR-based
vocabulary learning.

3.2.3 The impact of technology on learners’ emotions in the
FL classroom

Emotions experienced in the FL classroom, such as anxiety, play a
significant role in students’ language learning. Two recent meta-analyses by
Teimouri et al. (2019) and Botes et al. (2020) provided firm findings for the
negative impact of foreign/second language anxiety on language
achievement. If the presence of anxiety is well understood and carefully
addressed by teachers, they may be able to create a safe and supportive
language learning environment. Having such an environment will facilitate
active participation and increase engagement for all learners.

FL anxiety specific to speaking activities in the classroom is known
as FL speaking anxiety, which is likely to impair speaking competence. This
negative emotion has attracted considerable attention from many scholars in
language learning and psychology because, among the four language skills,
speaking in an FL has been acknowledged as the most anxiety-provoking
task (Horwitz et al., 1986; Palacios, 1998; Price, 1991; see also Curry et al.,
2020; Mukminin et al., 2015). Woodrow (2006) argued that second language
speaking anxiety serves as a significant predictor of oral achievement. Such
investigations are essential because they provide the useful insight that
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language learning is not purely cognitive, but also takes place in an affective
context. Therefore, an integrated environment is required to help learners
overcome their speaking anxiety and improve their speaking performance.

As today’s learners are very much exposed to the internet and
technology, increasing efforts have been made to develop and employ
technology-related tools that help learners reduce their speaking anxiety.
Technologies such as Podcasts (Korucu-Kis & Sanal, 2020), TedTalks (Arifin
et al.,, 2020), WhatsApp (Shamsi et al., 2019), Interactive Holographic
Learning Support System (Chen, 2018), and Automatic Speech Recognition
(see Chapter 2) have been shown to be effective in partly reducing learners’
speaking anxiety.

Partly as a result of developments in Positive Psychology (Seligman,
2002), research on emotions in the FL classroom has now shifted from
solely investigating negative emotions such as anxiety to studying positive
emotions like enjoyment (Dewaele & Maclintyre, 2014; Dewaele & Maclintyre,
2016; Jiang & Dewaele, 2019; Resnik & Dewaele, 2020). The pedagogical
implication, according to Dewaele et al. (2018), is that FL teachers should
“...strive to boost foreign language enjoyment rather than worry too much
about students’ foreign language (classroom) anxiety” (p. 676). Reeve
(2005) argued that joy, or enjoyment, arises in the circumstances related to
experiencing “...desirable outcomes related to personal success and
interpersonal relatedness” (p. 316). Dewaele and Maclintyre (2014)
explained that language learners frequently give comments on how much
they enjoy or do not enjoy a particular language learning activity. It is
therefore essential to know whether or not learners enjoy activities in the FL
classroom. This also implies that teachers are encouraged to focus more on
creating enjoyment in language learning, and technology is considered to be
helpful. Technologies that appear to stimulate learners’ language enjoyment
or positive perceptions are, among others, CandleTalk enhanced by ASR
(Chiu et al., 2007), corpora (Farr, 2008), virtual world (Shih & Yang, 2008),
hybrid game-based app (Berns et al., 2016), and ASR-based websites (see
Chapter 2; Chen, 2016).

3.3 Methodology

The present quasi-experimental study employed mixed-methods research by
combining and analyzing quantitative and qualitative data to best capture the
phenomenon of interest. A similar methodology employed in Chapter 2 was
found to help conduct the research comprehensively and systematically.

3.3.1 Participants

Initially, 309 first-year students from nine classes at a vocational high school
in Indonesia participated in this study. Seventy-seven students had to be
excluded from the final analyses because they had not participated in all
research stages, from taking the Anglia online placement test to filling in the
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post-questionnaire on FLSA and FLE and completing the vocabulary post-
test. The final number of participants was 232. To ensure that our decision to
exclude 77 students did not otherwise influence our results, we compared all
the results (vocabulary, FLSA, and FLE) of the final participants (n=232) with
those of the larger, initial sample (n=309). There were no significant
differences. An overview of the final participants’ distribution over the nine
school classes is given in Table 3.1.

Table 3.1 Participants’ distribution over the nine school classes, teachers,
and the research conditions

Class Condition Teacher | Participating
students
Nautical Studies 1 ILI T03 19
Nautical Studies 2 NOVO T03 21
Mechanical Engineering 1 Control T01 34
Mechanical Engineering 2 ILI TO1 27
Mechanical Engineering 5 NOVO T01 29
Mechatronics Engineering 1 | ILI T02 21
Mechatronics Engineering 2 | NOVO T02 29
Electrical Engineering 1 Control T02 28
Electrical Engineering 2 Control T02 24

The participants were aged 14-17 years, with an average age of 15
years. The majority of the participants had learned English for between five
and 10 years. There were 222 male and only 10 female students. This
unequal distribution is due to the study programs chosen mostly by boys.

The majority of the students (65%) rated their English speaking
ability as beginner. Regarding how the students evaluated themselves in the
English class compared to their classmates, the majority of them (80%) said
average, while only a few students answered below average (15%) or above
average (5%). Concerning the frequency with which the students spoke
English in their daily lives (not including at school), seldom (only one or two
days in a week) and never were the two most chosen responses by 123
(53%) and 96 (41%) participants, respectively. One hundred ninety students
(82%) revealed that their speaking skills were affected by inadequate
vocabulary, and 176 students (76%) indicated that lack of vocabulary also
impacted their speaking anxiety or confidence. This data was obtained
through a questionnaire with background questions that preceded the FLSA
and FLE questionnaires.

Students usually studied English three hours each week. The
classroom meetings occurred twice a week, with each meeting lasting for
about 90 minutes. They mainly practiced speaking with their classmates and
teachers, very rarely using computers or other technologies to practice
speaking. The duration of speaking activities per classroom meeting varied,
depending on the learning topics and the teacher’'s preference. The
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language of instruction in the classroom switched between English and
Indonesian (national language) or Javanese (local language). Additionally,
one of the teachers, TO1, mentioned that the use of English in the classroom
depended on the proficiency level of the students. English was spoken more
frequently by the higher proficiency level students.

An Anglia Examination Online Placement Test administered before
the study indicated that most participants had a below-A1 level of English
proficiency. The participating students were recruited under four
representative study programs, taught by three experienced English
teachers. We found significant differences between the nine classes in
English proficiency level. The reasons for these differences may have
related to the students' focus of study. The student level of the Mechanical
Engineering study program was better than that of any other program, such
as Mechatronics Engineering and Electrical Engineering, as mentioned by
TO1, one of the English teachers. To deal with potential differences between
classes in our study, we divided the classes over the three research
conditions, taking into consideration the school’s schedule, the distribution of
the English teachers, and the distribution of the study programs (see Table
1): experimental group A (n=67; web-treatment using / Love Indonesia or
ILI), experimental group B (n=79; web-treatment using NovolLearning or
NOVO), and the control group (n=86; regular teaching with no web-
treatment). Differences in English proficiency between classes will be dealt
with by including class as a random factor in the statistical analyses.

We also checked whether the students’ initial knowledge of the 40
targeted vocabulary items was correlated to their English proficiency level
(Anglia version). The results showed that the vocabulary pre-test reflected
the curriculum independent Anglia-based test outcomes (r = .664, p = .000).

3.3.2 Procedure and Instruments
The seven steps in this study and the instruments used are as follows:
3.3.2.1 Placement Test

We first administered the Anglia Examination Online Placement Test
(https://www.anglia.org/placement-test). This placement test is a
standardized English test widely used to measure EFL learners’ proficiency
level. There are 100 questions, but the test is shorter for lower levels. Anglia
Examination levels can relate to the CEFR level; for example, the
Preliminary level in Anglia is related to the A1 CEFR level. However, the
Anglia team stated that “...this does not necessarily mean that there is an
exact equivalence between the levels given” (https://www.anglia.org/cefr).

3.3.2.2 Questionnaires
The next step was to administer the (pre- and post-) questionnaire on
Foreign Language Speaking Anxiety (FLSA) and Foreign Language
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Enjoyment (FLE). The questionnaire on FLSA was modified from Horwitz et
al. (1986) and Oztiirk and Giirbiiz (2014). In Chapter 2, we tested the FLSA
items, and the reliability of these items was high (Cronbach’s Alpha value =
.802). The questionnaire on FLE was based on Dewaele and Macintyre
(2014). There were 18 items on FLSA and 10 items on FLE (see Tables B1
and B2 in Appendix B). The questionnaires were translated into Bahasa
Indonesia by the first author, and rechecked by a proficient bilingual
Indonesian-English speaker.

3.3.2.3 Vocabulary Test

The following step was to administer the vocabulary (pre- and post-) test. For
the vocabulary (pre- and post-) test, the authors first selected 40 English
vocabulary items to be studied by the participants (see Table 3.A1 in
Appendix A). These items were derived from the narrative text entitled Malin
Kundang, which is included in the current English language syllabus and
curriculum for the tenth grade in Indonesia. The vocabulary test consisted of
three parts (see Appendix C), namely (a) receptive vocabulary test; multiple-
choice — choosing one correct meaning from the four options for each given
English word (40 test items), (b) receptive vocabulary test; matching English
words with their correct Indonesian translations (40 test items), and (c)
productive vocabulary test; filling in the gaps with the suitable English words
for the given contexts (40 test items). The vocabulary test was modified from
Ma and Kelly (2006).

3.3.2.4 Web-experiments

Next, we conducted two types of web-experiments with two experimental
groups (ILI and NOVO). The web-experiments lasted for about 360 minutes
(six hours) divided into four sessions over approximately two weeks. The
total duration of the sessions corresponds to the lessons scheduled in the
national English language subject syllabus. The experimental group A used
ILI, while the experimental group B tried NOVO. The web-experiments were
conducted in the school’'s computer laboratory and required a stable internet
connection during the learning process. The web-activities started with
students watching two videos related to the learning topic (the folklore
narrative Malin Kundang) in i-watch. The first video contained this narrative
in English, and the second one gave a further explanation. Then, the
participants were asked to read information about the narrative text in i-read
and to choose one of two special-sounding audio versions they would hear
in i-hear. Next, the participants learned how to pronounce the targeted words
with feedback in i-pronounce and i-speak; the meaning of each word in
Indonesian was also presented in this part. ILI only provided simple
feedback in the form of ‘excellent’ (correct) or ‘try again’ (incorrect) response
on users’ pronunciation, while NOVO gave specific feedback on phonetics.
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The researcher remained present during the web experiment. Below are the
screenshots of two activities (i-hear and i-pronounce) in ILI and NOVO.

# Love Indonesia = W Snssent 00

O )-Hear

)

Which word did you hear?

@ Dushboard

= iy villain (®)

=a >

Figure 3.1 Example of i-hear in ILI

@ B & I sudeno

&3 -Fronaunce

Listen to the words carefully.
Pay attention to the underlined letters.
Click on the microphone button.
Pronounce the words based on the provided audio.
Student 00 Click on the microphone button again.

Angry

& Dashboard ‘,})
B Activity
More

S EduComic
BN Culture Comer
oy Talk with Me

< ¢ >

Figure 3.2 Example of i-pronounce in ILI
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WVilkain
D village
v Correct! +10
Well done!
GOTIT
€ Continue » e

Figure 3.3 Example of i-hear in NOVO

village (noun)

desa

¥ Correct! +1
Click on the underlined word(s) 1o learn more!

GOTIT

‘ E e

Figure 3.4 Example of i-pronounce in NOVO

3.3.2.5 The control group

The control group had a similar amount of learning time, but they did not
receive any web-intervention. The control group students attended the
regular classes using the same learning topic of narrative text within the
allotted time. One of the two teachers in the classes of the control group (see
Table 1) used the same folklore video, created in-class groups, and asked
the students to (a) discuss retelling the story of Malin Kundang with their own
words and (b) give a presentation by reading the story (part by part) - for this
activity, the students were randomly chosen by the teacher. The other
teacher also used the same folklore narrative, asked the students to print the
narrative-text sample, and organized discussions in small student groups.
There were no folklore video and presentation sessions.
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3.3.2.6 Interviews with students and teachers

For the interview session, the participants were selected so as to ensure
relevant and representative characteristics, with six students per
experimental group. The 12 students were recruited based on (a) their
proficiency levels, (b) their scores on the vocabulary pre- and post-tests, (c)
the levels of FLSA and FLE before and after the treatment, and (d) the first
author’s note-taking during the observation. The three teachers selected for
interviews were those in charge of teaching EFL in the participating classes.
The interview questions for the students were modified from Moyo (2011)
and, for the teachers, we personalized the questions based on the need of
the study. All the interview sessions were carried out in Indonesian. Due to
the coronavirus outbreak, some sessions had to be conducted online via
WhatsApp.

3.3.3 Website Materials

Two speech-enabled websites were employed in this study: / Love Indonesia
(abbreviated as ILI) and https://www.novo-learning.com/ or NovolLearning
(NOVO). ILI was designed by the first author and his partners and had been
used in two previous studies in the Indonesian context, one in which ILI was
not equipped with ASR (Bashori, 2018) and one in which ASR had been
incorporated in ILI (see Chapter 2). The findings indicated that students had
positive perceptions and evaluations of the website.

A second web-application program, NOVO, was employed to gain
better insights into the use of speech-enabled websites for language
learning. NOVO is a product developed by a spin-off company from the
Faculty of Arts of Radboud University Nijmegen, the Netherlands. The web-
application program was chosen in this study due to the positive results
obtained in a pilot project with 354 Indonesian university students
(NovoLearning, 2019). The research conducted by the NOVO team revealed
that the participants successfully improved their English oral proficiency skills
through NOVO.

In the present study, the participants in the two experimental groups
(ILI and NOVO) were instructed to perform at least five main web-activities,
namely (1) i-watch (non-ASR; receptive skill), (2) i-read (non-ASR; receptive
skill), (3) i-hear (non-ASR; receptive skill), (4) i-pronounce (ASR-based;
productive skill), and (5) i-speak (ASR-based; productive skill).

3.4 Results

3.4.1 The Effects of ASR-based Websites (ILI and NOVO) on
Students’ Vocabulary Knowledge

A total of nine classes divided over three conditions (control group,
experimental group A (ILI), and experimental group B (NOVO) participated in
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the study. Before and after the intervention all participating students (n=232)
took the vocabulary pre- and post-tests, which aimed to investigate their
initial and final mastery of the 40 targeted words.

The results showed that the reliability of the vocabulary test was
high (Cronbach's alpha = .83). The correlations between the three parts and
the total score were high, both in the pre-test and the post-test (correlations
were .81 or higher). To measure vocabulary, the score on the whole test was
used. The mean scores of the vocabulary pre- and post-tests from the three
groups (the control and the experimental groups) and their 95% confidence
interval are given in the bar charts of Figure 3.5.

| I I

CONTROL IL NOVO

B Score 1 (Vocab Pre-tast)
Wse acab Post-last)

Mean
g

&

8

Treatment

Eror Bars: 35% CI

Figure 3.5 Bar chart of the Pre- and Post-test Scores on Vocabulary by
Control and Experimental Groups

To investigate the differences between the results of pre- and post-
tests on vocabulary knowledge, the gain scores of the students were
calculated. We applied linear mixed modeling with class as a random effect
(classes are nested under condition) and the three conditions as a fixed
effect (R package Ime4). Both experimental groups differ significantly from
the control group having higher gain scores (the control group being the
reference point; ILI, {=5.638, p=.000; NOVO, t=8.892, p=.000). Post-hoc
comparisons (R package emmeans) show that all pairwise comparisons are
significant, except between ILI and NOVO. The gain scores for NOVO are
higher than for ILI, as can be deduced from Figure 3.5, but the difference is
not significant (=-2.908, p= .057).

As a follow-up, the students in the two experimental groups (n=146)
were asked some additional questions regarding the effect of speech-
enabled websites (ILI and NOVO) on their vocabulary knowledge. 116 of the
participants mentioned that overall, learning through ILI or NOVO could
improve their English vocabulary knowledge. Specific questions related to
the use of ASR-based features on the websites, such as i-pronounce and i-
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speak, were also asked. The majority (78%) said that the ASR-based
features helped them learn English vocabulary.

3.4.2 The Effects of ASR-based Websites (ILI and NOVO) on
Students’ FLSA and FLE

FLSA and FLE after the learning activities were measured using the same
questionnaire employed before the treatment. The results indicated high
reliability with Cronbach’s alpha values of .92 (for FLSA items) and 88 (for
FLE items).

The mean FLSA and FLE scores and their confidence intervals are
visualized in the bar charts of Figures 3.6 and 3.7. To test the differences
between the pre- and the post-tests, gain scores were computed and
analyzed by applying a mixed linear effects regression with class as a
random effect and the three conditions as a fixed effect (R package Ime4).

The FLSA gain scores of the control, ILI, and NOVO conditions were
-.053, -.642 and -.704, respectively. Both experimental groups differ
significantly from the control, ILI and NOVO having higher gain scores (the
control group being the reference point; ILI, {=3.597, df=229, p=.013; NOVO,
t=4.039, df=229, p=.009). Post-hoc comparisons (R package emmeans)
show that the gain scores for ILI and NOVO are not significantly different
(t=.377, df=6.22, p=.926). A one sample t-test on the gain score of the
control condition shows that there are no significant differences between pre-
and post-test (test value = 0, t = -.843, df=85, p =.402).
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Figure 3.6 Bar chart of the Pre- and Post-test Scores on FLSA by
Control and Experimental Groups

The FLE gain scores of the control, ILI, and NOVO conditions were
.052, .321, and .203. Both experimental groups differ significantly from the
control, ILI and NOVO having higher gain scores (the control group being the
reference point; ILI, =3.634, df=229, p=.000; NOVO, t=2.409, df=229,
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p=.017). Post-hoc comparisons (R package emmeans) show that the gain
scores for ILI and NOVO are not significantly different (£=1.297, df=6.53,
p=.493). A one sample t-test on the gain score of the control condition shows
that there are no significant differences between pre- and post-test (test
value = 0, =.988, df=85, p=.326).
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Figure 3.7 Bar chart of the Pre- and Post-test Scores on FLE by Control and
Experimental Groups

Additional questions related to the effects of speech-enabled
websites on FLSA and FLE were asked of the students in the two
experimental groups (n=146). Most participants (n=102) mentioned that they
liked learning English using the speech-enabled websites (ILI or NOVO).
The majority of the participants (77%) also believed that using the ASR-
based features provided by the websites (ILI and NOVO) helped them
reduce their anxiety in speaking English compared to speaking with friends,
teachers, or other people.

The participants were also asked whether the use of an Indonesian
folklore narrative (instead of foreign narratives), in this case, Malin Kundang
from West Sumatra, might have contributed to creating a relaxing and less
anxiety-provoking atmosphere. Seventy percent of the participants answered
that using a local, familiar narrative made them feel more relaxed and less
anxious during their learning activities.

3.4.3 Do the relationships between cognitive achievement
and the two affective variables change?

To investigate the relationships between vocabulary knowledge, FLSA, and
FLE before treatment, we calculated Pearson correlations. The three
correlations are given in Table 3.2.
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Table 3.2 Correlations between the pre-test vocabulary, FLSA, and FLE
scores (p two-sided, n=232)

FLSA FLE
Vocabulary .014 (p=.836) .108 (p=.100)
FLSA -.269 (p=.000)

Table 3.2 shows that, at the pre-test, there were no significant correlations
except for a significant negative small correlation between FLSA and FLE (r
= -.269). Higher levels of FLSA are associated with lower levels of FLE, but
the two affective variables are for the most part independent. The non-
significant correlations between the two affective variables and vocabulary
knowledge suggest that FLSA and FLE can have varying values at different
levels of vocabulary knowledge.

When we compared the changes in size of these correlations in the
pre- and post-tests, we found significant changes in the correlations between
FLSA and FLE in the two experimental groups, but not in the control group
(IL1, n = 67, rpre = -.137, rpost = -.612, p(two-sided) = .001; NOVO, n = 79, rpre
= -.217, rvost = -.627, p(two-sided) = .001; control, n = 86, rpre = -.397, rpost = -
337, p(two-sided) = .652). The correlation between the two affective
variables changed from small in the pre-test to moderate/large in the post-
test in the two experimental groups.

3.4.4 Evidence from the in-depth interviews

Twelve students from the two experimental groups were selected to take
part in an in-depth interview in Indonesian. These interviews were carried out
to collect additional information on the students’ experiences with the ASR-
based websites. Overall, the interviewees felt positive about using the
websites for EFL learning and stated that the websites were user-friendly
and helped them learn English. When asked for recommendation ratings
(how the participants would recommend the websites to other students) on a
five-point scale, both websites received the same high mean score of 4.58.

Regarding vocabulary learning, Participant NOVO03 mentioned that:
“On the website (NOVO), | can learn vocabulary that | don’t know yet in
advance and (learn) how to pronounce the words.” Participant ILI0O1 added
that: “(By using ILI) I could understand English word by word and could use
the words.” He also said that speaking practice (provided by the ASR-based
features) increased his confidence because he had acquired vocabulary
from the web-application program.

However, there were some aspects of the websites (ILI and NOVO)
that the participants did not like. Participant ILIO2 said that one of the
speaking features on ILI did not work properly; “It (i-speak) is difficult.”
Participant ILI03 also complained that it was hard to get her voice-response
to be recognized correctly when using i-speak on ILI. Participant NOVOO01
mentioned that: “When speaking, (sometimes) | have already spoken or
pronounced the words correctly, but the system (sometimes) failed to
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recognize or gave me the wrong feedback.” Participant ILI02 said that he
would prefer to have a coloured background, such as green, and more
pictures on the website (ILI).

Participant NOVOO05 said that if she had to change something on the
website, she would change the initial or main display (user interface). For
example, instead of having a ‘right arrow’ icon on the features such as i-read
or i-watch, she would replace that icon with an icon of ‘a person who is
reading’ (for i-read) or ‘a person who is watching’ (for i-watch).

The websites were positively evaluated with respect to speaking
anxiety and language enjoyment. Participant NOVOO01 - who initially
indicated a high level of FLSA (with the mean score of 4.0) - significantly
reduced his FLSA after using NOVO, even in the regular classroom
environment: “The positive effect is | am not nervous when speaking
(English). (Speaking practice through NOVO also) really adds (my
confidence), (for example) during the learning activity (in the regular
classroom), when asked to come in front (of the classroom) to read a text, |
did not feel nervous, and | could.”

Another participant, NOVOO03, said: “/ was helped (by NOVO in
learning English), and | like English now.” Participant NOVOO04 also
responded that NOVO helped him become less afraid of making mistakes
(when answering the questions) because he could repeat the questions. In
addition, Participant NOVOO05 stated that when using NOVO, learning
(English) became less boring; however, her FLE score indicated a slight
decrease from 4.7 to 4.4.

A participant from the ILI group, ILIO3, seemed to enjoy using the
website for language learning. She stated that the website was easy to use,
helpful for the students, and made her more interested in learning English.
What Participant ILI05 liked in ILI was: “/ could watch the video of Malin
Kundang in English and then practice speaking English correctly.”
Additionally, Participant ILIO1 said that he liked the feature of Wall on ILI,
where posting comments was possible for the users; the feature of Wall here
is similar to (and inspired by) the popular feature provided by Facebook.
However, the same participant showed no change in FLSA (with a mean
score of 3.1) and a slightly positive change in FLE (from 3.3 to 3.5).

Interviews with three English teachers, who were in charge of
teaching the students in the control and experimental groups, revealed that
most of their students had limited vocabulary knowledge, which might have
affected their English performance. All the teachers had tried out some
features on the websites (NOVO and ILI), and agreed that the ASR-based
websites could help promote vocabulary learning by the students. Teacher
TO1 said: “(The ASR technology) really helps the students accelerate their
mastery of vocabulary.” Teacher T02 and TO3 mentioned that ASR
technology also supported the students in learning how to pronounce the
words correctly. However, Teacher TO1 would prefer an android-based
application program, which should (1) be monitored by the school and the
teachers, (2) be supported with a stable internet connection, and (3) show
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how to spell and pronounce words correctly, the meaning of the words, and
the part of speech.

In conclusion, students and teachers evaluated both websites (ILI
and NOVO) positively, corroborating the quantitative results. Regarding ASR
technology, technical issues need to be solved in order to optimize its
potential for oral activities, especially in the FL classroom.

3.5 Discussion

The present study addressed two research questions related to the effects of
ASR-based websites on learners’ cognitive achievement (vocabulary
knowledge) and learners’ affect (FLSA and FLE). We investigated both these
cognitive and affective aspects in the context of FL classrooms at a
secondary vocational high school in Indonesia. We claimed that these three
areas under investigation — vocabulary knowledge, FLSA and FLE — are all
essential and potentially serve to enhance and coordinate successful FL
learning, which is important in the context where this study was conducted —
Indonesia — where the government has been striving to increase the
students’ level of English proficiency.

The three domains or constructs under investigation — vocabulary
knowledge, FLSA, and FLE — did not exhibit strong correlations. We might
expect that better vocabulary knowledge is associated with lower levels of
FLSA and higher levels of FLE. However, enjoyment and anxiety might
supposedly be affected by personality traits as well as by differences in
social and cultural background. We found that FLSA and FLE exhibit varying
values within the restricted range of vocabulary knowledge we investigated,
as all our participants basically follow the same curriculum for English as a
foreign language. Given our short intervention (six lessons in duration) to
find positive changes in the three domains is promising. The presence and
type of causal patterns between the three constructs involved requires
another type of investigation. The central issue here is not to determine
which of these areas is the most relevant, but instead, to focus on how to
create a classroom atmosphere and learning resources that can support
language learning, vocabulary learning in our specific case (cognitive
component), and, at the same time, trigger learners’ positive emotions.

Regarding cognitive factors, both experimental groups, ILI and
NOVO, had significant gain scores in vocabulary knowledge. This is an
interesting finding as insufficient vocabulary knowledge has been identified
as one of the factors triggering speaking anxiety. Traditional vocabulary
learning approaches focus on more passive, receptive learning, while ASR
technology allows the kind of productive, oral practice that is necessary to
overcome speaking anxiety. We employed a traditional written vocabulary
test assuming that it is adequate to investigate learners’ vocabulary
knowledge on the targeted words. Admittedly, a spoken vocabulary test
might be necessary to thoroughly examine the relationship between
vocabulary knowledge and speaking anxiety.
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As a matter of fact, we indeed found that both ASR websites
reduced Foreign Language Speaking Anxiety (FLSA) and enhanced Foreign
Language Enjoyment (FLE) significantly in the experimental groups in
comparison to the control group. There were no significant differences
between the two websites, in any of the three scores measured. However,
NOVO was beset by fewer technical errors, which probably made the
students feel less nervous during the learning process. ILI adopted features
similar to those in social media such as Wall (i-Post) and Chatting (i-Chat),
which seemed familiar to the students.

We also delved into the change of relationships between vocabulary
knowledge, FLSA, and FLE as a consequence of the ASR-based
intervention. We found no significant correlations between vocabulary and
FLSA and FLE at the pre-test. Affective components may vary at different
levels of vocabulary knowledge. Moreover, despite differences between the
Indonesian students, they seemed relatively homogenous in terms of English
proficiency, given their shared school history in an Indonesian context. More
importantly, we found an increase in correlation between the two affective
components, which changed from small in the pre-test to moderate/large in
the post-test.

This increase in the strength of the correlation could be taken to
indicate that through the treatment the students became more aware of
speaking anxiety and enjoyment, and that this might have led to more
coherent intuitions about these emotions. The two variables showed a clear
negative relationship, and this kind of negative correlation was also found by
Jiang and Dewaele (2019) and Resnik and Dewaele (2020), except that
those studies did not specifically examine FLSA, but FL Classroom Anxiety.
Our results seem to be in line with the conclusion by Dewaele and Macintyre
(2014) that FLSA and FLE “...appear to be independent emotions, and not
opposite ends of the same dimension” (p. 261). The qualification of being
independent emotions seems to be strong, though. In our study FLSA and
FLE are negatively related but, undeniably, they disclose complementary
sources of emotional information, suggesting that they are related, but
distinct dimensions.

While the studies by Dewaele and Maclintyre (2014; 2016) focused
on general Foreign Language Classroom Anxiety (FLCA), our study offers a
more specific observation and discussion of one type of language anxiety,
FLSA, in conjunction with FLE. Addressing speaking anxiety seemed more
appropriate in the context of EFL learning and teaching in Indonesia, where
many learners describe feelings of anxiety in speaking EFL. In Chapter 2, we
also found that FLSA is relatively high in this context, and two recent meta-
analyses by Teimouri et al. (2019) and Botes et al. (2020) showed that
speaking anxiety contributes to low language achievement. Having a better
understanding of how cognitive and affective aspects may interact in FL
learning will encourage teachers to create a more stress-free, engaging, fun,
and effective classroom environment.

The interviews revealed that, overall, the participants in the
experimental groups held positive evaluations of their experiences. The
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participants believed that the websites positively affected their emotions
(reducing FLSA and increasing FLE) and increased their vocabulary
knowledge. Additionally, 11 of 12 participants stated that they preferred to
have (speaking) practice with the ASR-based websites at the initial stage
before practicing with their peers or other people. The participants
mentioned three main reasons for this preference: (1) the participants
wanted to be ready and fluent first before speaking with people; this is to
avoid nervousness or anxiety, (2) the website increased self-confidence, and
(3) their speaking could be corrected by the website. This finding is
congruent with what Ross et al. (2019) argued, namely that a personalized
ASR-based learning system may help enable learners in terms of practicing
without fear of making mistakes, using classroom time more efficiently, and
building up more confidence.

Three English teachers were also interviewed. They reported that
the majority of their students have inadequate vocabulary. When asked
about ILI and NOVO for learning English, the teachers mentioned that the
ASR-based websites (ILI and NOVO) could be helpful for the students to
learn vocabulary. Additionally, the teachers stated that the websites may
support the students to learn English pronunciation.

At this point, it is important to check whether these positive
outcomes were solely generated by the use of ASR technology or result from
a combination of other elements. An important aspect was using an
Indonesian cultural narrative. Although this narrative was used in all three
conditions, it may have been a stronger incentive in the two experimental
groups, where students had to perform individually. It seems to be important
to link foreign language learning to the daily lives of secondary school pupils
in Indonesia (see also Lwin & Marlina, 2018; Nyoman & Gana, 2018;
Prastiwi, 2015; Sukmawan & Setyowati, 2017).

One of the limitations of this study is that it investigated more boys
than girls, which is not ideal. Another limitation of this study, which requires
more research, is the effectiveness of ASR technology when used as the
only innovative feature in the intervention. The experiment employed not
only ASR technology, but also non-ASR features such as i-watch (watching
two topic-related videos), i-read (reading information about the topic), i-hear
(listening to the targeted words), and some other features, e.g. i-post
(posting something in the Wall), i-chat (text-based chatting with other users),
and j-share (writing something in private). This was done to follow (1) a
logical sequence from receptive skills to productive skills, and (2) the
school’s guidelines and the national syllabus of the English subject. In
conducting the web-experiments, the first author had to take over six classes
for two or three weeks. This was because it was not possible at that time to
ask the teachers to conduct the experiment (teaching English using the
websites) by themselves due to the technicalities of the websites (ILI and
NOVO). However, the first author allowed the teachers to be present in the
classroom, if they were willing. The teachers preferred not to be in the
classroom. They sometimes only checked the classroom situation for a few
minutes, and then chose to do other activities at school. In order to help the
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students (and teachers) not to ‘lose’ or skip their core materials, we designed
the experiments following the learning materials that the students (and
teachers) were supposed to learn (and teach) at that time. The learning
materials do not only contain speaking activities, but also other language
skills (listening, reading, and writing).

3.6 Conclusions

The present study has revealed positive results on the effectiveness of two
ASR-based websites, I Love Indonesia (IL1) and NovoLearning (NOVO), in
the context of teaching English as a foreign language in a vocational high-
school in Indonesia. Students who received web-based interventions have
shown significant cognitive and affective improvements in comparison to
students of a control group who were exposed to traditional classroom
teaching. Both experimental groups, ILI and NOVO, have shown significant
improvements on three aspects: increased vocabulary knowledge, reduced
Foreign Language Speaking Anxiety (FLSA), and enhanced Foreign
Language Enjoyment (FLE).

No significant differences between the two websites have been
found in their effect sizes. In-depth interviews with students and teachers
have indicated that despite some critical notes on technical issues, both
ASR-based websites have been perceived positively.

Given our promising results, it is important to continue research with
ASR-based web-experiments, to acquire knowledge about which features
are effective and how much time students should invest. We need
experiments with a longer duration, with a variety of students (other school
types, more females), and we need to investigate, in addition to vocabulary
learning, what the benefits are in terms of pronunciation and fluency, as
these aspects have not yet been thoroughly investigated in the Indonesian
contexts. Another interesting option would be to investigate the embedding
and integration of Indonesian cultural elements, related to the daily lives of
secondary school pupils in Indonesia, so as to better situate learning English
as a foreign language in the Indonesian educational context.
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Appendix 3.A

Targeted Vocabulary

There were 40 targeted words in total, as shown in Table A1, taken from the
text of Malin Kundang, a narrative from the traditional Indonesian folklore
from West Sumatra.

Noun (n=14)
Verb (n=11)
Adjective (n=10)
Adverb (n=5)

Table 3.A1 List of targeted vocabulary items

No Word Part of speech* Category**
1 | Village Noun A1l
2 | Beach Noun* A1
3 | Pirate Noun* B1
4 | Stone Noun* B1
5 | Son Noun A1
6 | News Noun A2
7 | Thunder Noun* B1
8 | Ship Noun* A2
9 | Sea Noun A1
10 | Fish Noun* A1l
11 | Crew Noun* B1
12 | Harbor Noun* B1
13 | Wound Noun* B2
14 | Beggar Noun* Unknown
15 | Curse Verb* Unknown
16 | Become Verb A2
17 | Yell Verb* B2
18 | Sail Verb* B1
19 | Regret Verb* B1
20 | Disobey Verb Unknown
21 | Hijack Verb* Unknown
22 | Chase Verb* B2
23 | Migrate Verb Unknown
24 | Raise Verb* B2
25 | Kneel Verb B2
26 | Rich Adjective* A2
27 | Strong Adjective* A2
28 | Late Adjective* A1
29 | Angry Adjective A2
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30 | Prosperous Adjective C1
31 | Plentiful Adjective Unknown
32 | Ragged Adjective Unknown
33 | Confused Adjective B1
34 | Stranded Adjective C2
35 | Saddened Adjective Unknown
36 | Really Adverb A1
37 | Suddenly Adverb B1
38 | Luckily Adverb B1
39 | Immediately Adverb* A2
40 | Slowly Adverb A2

*The words can function as more than one part of speech.
**This category is based on Cambridge Advanced Learner’s Dictionary
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Appendix 3.B

Participants responded to each of the statements below by selecting from
one of each of the following five options: 1. Strongly Disagree; 2. Disagree;
3. Neutral (neither agree nor disagree); 4. Agree; 5. Strongly Agree.

Table 3.B1 The Questionnaire on Foreign Language Speaking Anxiety

No Question Items
1 I never feel quite sure of myself when | am speaking in my English
class.
2 | I don't worry about making mistakes in English class.
3 | I tremble when | know that I'm going to be called upon in English
class.
4 | It frightens me when | don't understand what the teacher is saying
in English.
5 | I start to panic when | have to speak without preparation in English
class.
6 | It embarrasses me to volunteer answers in my English class.
7 | I would not be nervous speaking English with native speakers.
8 | | get upset when | don't understand what the teacher is correcting.
9 | I feel confident when | speak in English class.

-
o

| am afraid that my English teacher is ready to correct every
mistake | make.

11 | I can feel my heart pounding when I'm going to be called upon in
English class.

12 | | always feel that the other students speak English better than | do.
13 | | feel very self-conscious about speaking English in front of other
students.

14 | 1 get nervous and confused when | am speaking in my English
class.

15 | | get nervous when | don't understand every word the English
teacher says.

16 | | feel overwhelmed by the number of rules you have to learn to
speak English.

17 | 1 am afraid that the other students will laugh at me when | speak
English.

18 | | get nervous when the English teacher asks questions which |
haven't prepared in advance.
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Participants responded to each of the statements below by selecting from
one of each of the following five options: 1. Strongly Disagree; 2. Disagree;
3. Neutral (neither agree nor disagree); 4. Agree; 5. Strongly Agree.

Table 3.B2 The Questionnaire on Foreign Language Enjoyment

4
o

Question Items

| don’t get bored in my English class.

| enjoy my English class.

| perform well in my English class.

In my English class, | feel proud of my accomplishments.

My English class is a positive environment.

It's cool to know English.

My English class is fun.

My peers in English class are nice.

There is a good atmosphere in my English class.

olo|e(N|ojo|sjwn| =

We laugh a lot in our English class.
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Appendix 3.C
Below are sample vocabulary test items.
Part 1

Choose one correct meaning from the four choices for each given
word.

1. Village

a. Desa b. Kota c. Hutan d. Sawah
2. Curse

a. Memukul b. Mengutuk  c. Menampar d. Meninggalkan
Part 2

Match the words with their correct Indonesian translations.

Berteriak | Sungguh | Pantai | Kuat | Mengutuk | Kaya | Desa

Village

Curse

Part 3

Please fill in the gaps with the suitable words for the contexts. The
initial letter(s) and the Indonesian translations for each missing word
have been given.

1. Malin Kundang and his mother lived in a small and quite (v ). Desa
2. Malin Kundang’s mother said, “I (c ) you to turn to stone”. Mengutuk







CHAPTER 4

‘Look, I can speak correctly’: Learning vocabulary and
pronunciation through websites equipped with automatic
speech recognition technology

This chapter is based on
Bashori, M., van Hout, R., Strik, H., & Cucchiarini, C. (2022). ‘Look, | can
speak correctly’: learning vocabulary and pronunciation through websites
equipped with automatic speech recognition technology. Computer Assisted
Language Learning, 1-29.
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4.1 Introduction

‘Look, look! | can speak (English words on NOVO) correctly!’

‘What score did you get (on NOVQO)? | got this (feeling proud)!’

‘I got ‘excellent’ (when speaking on ILI)I’

(Excerpts from the first author’s note-taking during classroom observations)

Speaking skills are a vital component of the curriculum in Foreign Language
(FL) teaching. Learners need to be sufficiently equipped with speaking skills
necessary for communication in the target language. Unfortunately, in
traditional teacher-centred FL classrooms, learners often receive little
opportunity to practice speaking with appropriate feedback (Cucchiarini &
Strik, 2019) and outside of class they encounter difficulties in finding an
interlocutor or speaking partner (Timpe-Laughlin et al., 2020).

One of the common speaking problems that many FL learners
experience is inadequate vocabulary knowledge, which is often associated
with lower levels of oral proficiency. Vocabulary has frequently been
underestimated in FL classrooms (Dodigovic & Agustin-Llach, 2020).
Studies (Dodigovic, 2005; Nation, 1990; Thornbury, 2002) categorize
vocabulary knowledge into receptive and productive. Receptive knowledge
refers to being able to understand spoken and/or written words, while
productive knowledge relates to the ability to use words accurately in a
written form and/or in speech (Pignot-Shahov, 2012). Such a distinction is
necessary in the pedagogy of oral training. This implies that FL learning
facilitators and learners need to be aware that oral activities generally
happen after sufficient receptive knowledge is in place. Uchihara & Clenton
(2020) observed a relatively strong correlation between receptive vocabulary
size and oral lexical proficiency based on human ratings. Uchihara & Saito
(2019) found that productive vocabulary knowledge significantly correlated
with second language (L2) oral ability, especially fluency.

Besides vocabulary, another aspect that FL learners struggle with is
pronunciation. Albeit frequently neglected in teaching (e.g. Brown & Yule,
1983; Derwing & Rossiter, 2002), pronunciation is essential for learners to
speak accurately and clearly. Studies have shown that communication
competence in an FL is directly linked to the speaker’s level of pronunciation
(e.g. Goh & Burns, 2012; Morley, 1991; Offerman & Olson, 2016). To favour
optimal pronunciation learning, tailored feedback should be immediately
given after utterances have been spoken (Cucchiarini et al., 2012). However,
providing individualized corrective feedback by FL teachers on all learners
appears to be time-consuming, costly, and not feasible, particularly in the FL
classroom (Cucchiarini et al., 2012).

Recent studies on technological developments have suggested
Automatic Speech Recognition (ASR) technology as a fruitful tool for honing
FL learners’ speaking skills. Some of these ASR-based systems are
Carnegie Speech Native Accent (Eskenazi et al., 2007), EduSpeak (Franco
et al., 2010), Japafiol (Tejedor-Garcia et al., 2021), My Pronunciation Coach
(Cucchiarini et al., 2012), NovolLearning (NovoLearning Research Report,
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2019), Saybot (Chevalier, 2007), DISCO (van Doremalen et al., 2016),
GREET (Penning de Vries et al., 2020), the PARLING system (Neri et al.,
2008), SPELL (Morton & Jack, 2010), Rosetta  Stone
(www.rosettastone.com), ElsaSpeak (www.elsaspeak.com), Speechace
(www.speechace.com), and English Central (www.englishcentral.com). In
their review study Golonka et al. (2014) pointed out that although ASR
accuracy is not 100%, learners can have positive experiences when using
ASR-based software. Chen (2016) reported that most students enjoy using
an ASR-based website and that the website could support students in
improving their English speaking skills. Cucchiarini et al. (2009) found that,
although the developed ASR-based system did not reach 100% accuracy in
detecting students’ errors, the feedback provided was effective in helping
students improve their pronunciation after a shorter duration of practice.
While error rates by ASR technology remain relatively high (e.g. Evanini et
al., 2018; Morton et al.,, 2012), interacting with spoken activities on a
computer may encourage more willingness to take part in speaking activities
in the second or foreign language (Golonka et al., 2014). Additionally,
studies by McAndrews (2020), Yenkimaleki & van Heuven (2019), and
Yenkimaleki et al. (2021) encourage the implementation of technology-
enhanced language learning as it has been proven effective in helping
improve learners’ pronunciation skills, especially prosody.

Researchers have begun to apply free speech-to-text processing
ASR, among others, Windows Speech Recognition (WSR) (e.g. McCrocklin,
2016) or Google Speech Recognition (GSR) (e.g. Mroz, 2018) for oral
practice focusing on pronunciation. McCrocklin et al. (2019) reported that the
GSR engine can correctly decode 93% of free non-native speech, but other
speech recognition software generates significantly lower results. For
instance, WSR can correctly decode 74% of free speech (McCrocklin et al.,
2019), and Apple’s Siri only 67% (Daniels & lwago, 2017). In Daniels &
Iwago’s (2017) study, the GSR engine performed better than Siri as regards:
(a) the accuracy at recognizing second language speech, (b) the ability to
make corrections more intelligently, and (c) being relatively easy to integrate
into web-based language learning applications.

Despite its growing popularity and affordances, relatively little
research has investigated the impact of ASR technology on FL learners’
speaking skills in educational settings in Indonesia. This is surprising as ASR
offers a form of oral practice with feedback that might be particularly
beneficial to overcome contextual constraints of FL teaching and learning,
especially speaking. For example, low competence of teachers, large class
size, student resistance to participation, structure-oriented textbooks, non
communicative testing, and limited time allotment for teaching (Ariatna,
2016) are some of the relevant contextual challenges to date. Andy,
Muzammil, & Muhaiji (2020) argued that lack of knowledge on features such
as nuclear stress and vowel length can cause Indonesian Accented English
(IAE) to be unintelligible. In addition, there has been concerns that promoting
English in Indonesia may create problems such as learners being Anglicized
or ‘imitative of the British or the Americans’ (Dewi, 2017), and this can trigger
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learners to aim for native-likeness as their only ultimate goal in speaking
(pronunciation).

Due to a paradigm shift, recently, the notion of intelligibility in FL
learning and teaching has drawn increasing interest from scholars around
the world (e.g. Munro & Derwing, 1999; 2015; 2020), which encourages
learners to have more freedom not to sound ‘too British or American’ and
need not to worry too much about their local accent. Interestingly, the
presence of ASR-based language learning systems may accommodate
learners who pursue native-likeness and/or those who focus on being
comprehensible and/or intelligible in speaking, as ASR offers flexibility in,
among others, two criteria of the so-called ‘Smart-CALL systems’ suggested
by Colpaert (2018a; 2018b; 2020), namely ‘personalization’ and
‘contextualization’.

To address this knowledge gap we employed two language learning
websites equipped with ASR technology, namely I/ Love Indonesia (ILI) and
NovoLearning (NOVO). Two preliminary studies (see Chapters 2 and 3)
evaluated these ASR-based websites and investigated to what extent they
affect learners’ cognitive and affective domains. The results revealed that
these websites were evaluated positively and helped learners improve their
vocabulary knowledge, reduce their speaking anxiety, and enhance their
language enjoyment.

The aims of the present study are to get more insight into the kind of
linguistic gain the students made. English was the target language in this
study. Our vocabulary test consisted of three different parts and these parts
may provide relevant information on the receptive and productive aspects of
learning vocabulary. In addition, we asked a subset of the students to
pronounce target words, as pronunciation might be an aspect that is affected
directly through ASR systems. We also employed an open-source software
package, the Automated Phonetic Transcription Comparison Tool (APTct), to
help analyze learners’ speech. The APTct is a readily available web-based
application developed recently by Bailey et al. (2021). This tool allows the
comparison between reference and hypothesis phonetic transcriptions that
use International Phonetic Alphabet (IPA) symbols. We address the following
research questions:

1. To what extent do ILI and NOVO positively affect students’ receptive and
productive vocabulary knowledge?

2. To what extent do ILI and NOVO positively impact students’
pronunciation?

4.2 The relevance of ASR in EFL learning in Indonesia

Indonesia is the second most linguistically diverse nation in the world after
Papua New Guinea (Simons & Fennig, 2017). Javanese is spoken by 40.2%
of the nation’s population (BPS, 2011), while Indonesian or Bahasa
Indonesia is used as a national and official language and the main means of
communication. Within this internal superdiverse context, English, an
external language, obtained a unique position as a Foreign Language (EFL),
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also in the country’s educational system. English became a compulsory
subject taught in secondary and tertiary education, but not yet in primary
education (Zein et al., 2020).

Zein (2019) argued that Indonesia continues to establish its
reputation as one of the largest and significant markets of English language
education. This argument is based on the country’s status as the fourth most
populous nation in the world and home to the world’s largest Muslim
population (BPS, 2011). Despite the debate about English versus national
identity and English versus Islam, Dewi’s (2015) study revealed that students
and teachers hold a positive perception of English and support the promotion
of English in Indonesia.

The popularity of English in the national curriculum comes together
with challenges in teaching language skills, especially speaking. Swan &
Smith (2001) identified a number of linguistic problems Indonesian learners
encounter when learning English, such as differences in (a) phonology
(vowels, consonants, spelling and pronunciation, rhythm and stress,
intonation), (b) orthography and punctuation, (c) grammar, (d) vocabulary
and style, and (e) culture. Wahyuningsih & Afandi (2020) found at least six
major problems faced by Indonesian students in learning to speak English;
inadequate vocabulary, insufficient grammar mastery, poor pronunciation,
less input of English outside of class, low confidence, and lack of English
speaking curriculum development. Technology and social media can help
face these challenges. This calls for substantial efforts to develop speech-
enabled language learning systems, e.g. using Automatic Speech
Recognition (ASR), which will help learners practice and improve their oral
performance.

ASR technology has been widely acknowledged as a useful
language learning tool in Foreign Language (FL) classrooms. In educational
settings in Indonesia, two ASR-based websites used in the EFL classroom, /
Love Indonesia (ILI) and NovolLearning (NOVO), have been evaluated
positively by 167 secondary school students through a mixed methods
research (see Chapter 2). This is in line with similar findings of a case study
by van Doremalen et al. (2016) that reported positive evaluations of an ASR-
based language learning system by learners, teachers, and experts. In a
follow-up study, these speech-enabled websites (ILI and NOVO) also
appeared to improve English vocabulary knowledge, to reduce speaking
anxiety, and to enhance language enjoyment of 146 students (see Chapter
3). Vocabulary learning was investigated in Chapter 3 in a global way,
without making a distinction between productive and receptive knowledge.
Considering that ASR, by nature, can allow learners to practice speaking,
many studies have explored its affordances for pronunciation learning,
finding that it can be useful in various respects (Neri et al., 2008; McCrocklin,
2016, Mroz, 2018).

However, relatively little research has investigated the benefits of
using ASR to help Indonesian EFL learners improve their pronunciation
quality, while various studies have provided useful inventories of English
pronunciation difficulties by Indonesian learners (Dewi, 2009; Fakhrunnisa,
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2015; Herman, 2016; Kosasih, 2017). Therefore, in the present study we
investigate the use of ILI and NOVO and examine to what extent these
systems affect learners’ linguistic achievement, more specifically on
receptive and productive vocabulary and pronunciation skills.

4.3 Methodology

The present study is based on the data presented in Chapter 3. In that study,
both quantitative and qualitative data on vocabulary knowledge in general,
foreign language speaking anxiety, and foreign language enjoyment were
collected in a quasi-experimental design. In the present study we conducted
a more detailed investigation of receptive and productive vocabulary learning
and pronunciation skills.

4.3.1 Participants

A total of 232 first-year students (222 male; 10 female) at a vocational high
school in Indonesia participated in this study. The participants were recruited
from nine classes and were divided into two treatment groups and a control
group. The treatment group A (n=67) was asked to try / Love Indonesia (ILI),
while the treatment group B (n=79) used NovolLearning (NOVO). Eighty six
students in the control group received no web-based intervention and
attended their regular classes.

The participants’ age ranged from 14 to 17 years with most of them
having learned English for between five and ten years. To investigate the
participants’ level of English proficiency, an Anglia Examination Online
Placement Test (https://www.anglia.org/placement-test) was administered at
the beginning of the study. There were a total of 100 questions, but the test
terminated sooner for lower levels. The Anglia Examination levels
correspond to the CEFR levels, but there is no exact equivalence between
these two exam levels. The results indicated that the majority of the
participants (n=211) achieved a below-A1 level of English proficiency.

4.3.2 Procedure and Instruments

Table 4.1 below lists the steps in the present study, the measuring
instruments, and the students who participated in each of the steps.
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Table 4.1 Research steps, the instruments, and the participants

pronunciation
post-test

test

Order Activity Instrument Participant

1 Administering the | Vocabulary pre-test based on a 232 students
receptive and narrative to be taught in the standard (treatment and
productive English curriculum having the design control groups)
vocabulary pre- of the vocabulary test by Ma & Kelly
test (2006)

2 Administering the | Personalized pronunciation pre-test 24 students:
pronunciation pre- | based on the 40 targeted words e 8 students from
test the treatment

group A

e 8 students from
the treatment
group B

e 8 students from
the control
group

3 Conducting the e [ Love Indonesia (ILI) e 67 students
web-experiments from the
(four meetings, treatment
each lasting for e Novolearning group A
90 minutes) (https://www.novo-learning.com/) e 79 students

from the
treatment
group B

4 Administering the | Same test as the vocabulary pre-test 232 students
receptive and (treatment and
productive control groups)
vocabulary post-
test

5 Administering the | Same test as the pronunciation pre- 24 students:

8 students from
the treatment
group A

8 students from
the treatment
group B

8 students from
the control
group

4.3.2.1 Vocabulary test

From a narrative text titted Malin Kundang, one of the learning materials in
the current English language syllabus and curriculum in Indonesia, 40
English words were selected (see Appendix A). We adapted a study by Ma &
Kelly (2006) when designing the vocabulary test. The vocabulary test
included in part (1) a receptive, multiple-choice test, (2) a receptive, word-
translation matching test. In part (2), the 40 words were divided into four
sections. Each section contained 10 words with 11 available choices. There
was one pure distractor in each of these sections, which had no equivalent
Indonesian translation with the targeted words. Part 1 and 2 were based on
the concepts of the receptive recognition test and the vocabulary level test,
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respectively (Laufer & Nation, 1995). Part (3) was a productive gap-filling
test (40 test items). The initial letter(s) and the Indonesian translations for
each missing word had been given. Part 3 used the controlled active
vocabulary test (Laufer, 1998). Examples of test items are given in Appendix
4.B.

4.3.2.2 Pronunciation test

To investigate the improvement in pronunciation skills after using the ASR-
based websites, a personalized word-level pronunciation (pre- and post-)
test was administered to a subset of the participants (n=24) from three
groups (control, treatment A/ILI, and treatment B/NOVO — each consisting of
eight students). They were asked to pronounce the set of target words of the
vocabulary before and after the intervention and were recorded.

To evaluate the recordings, we collected judgments from two
experts and employed an open source software, the Automated Phonetic
Transcription Comparison Tool or APTct (https://aptct.auburn.edu/), an
online tool that enables the comparison of phonetic transcriptions in the
International Phonetic Alphabet (IPA) developed by Bailey et al. (2021).

Expert 1 was an independent, professional English teacher in
Indonesia (non-native English speaker; TOEFL-ITP score=590) who gave
ratings on a three-point scale; the highest score of 3 was given to recordings
that were highly intelligible and considered ‘correct’ by the rater. In order not
to be dependent on only one expert, 25% of the pronunciation data was
rechecked and rated by a more experienced rater, Expert 2, an assistant
professor in a university in the Netherlands who is highly experienced in
pronunciation. We examined the reliability between the ratings from the two
experts; pre-test (.686), post-test (.879), and combination (.833). The
reliability was acceptable, and the items were consistent in a satisfactory
way. Therefore, we continued with the ratings of Expert 1.

Finally, the first author manually transcribed the recordings using the
IPA. To avoid any potential bias and ensure objectivity, six samples
amounting to 25% of the transcriptions (two from each of the control and
treatment groups) were randomly selected and thoroughly evaluated by
Expert 2. To reach a consensus the first author and Expert 2 discussed the
discrepancies and disagreements over the phonetic transcriptions through
Zoom. After discussion with the first author, Expert 2 concluded that the
transcriptions were mainly fine and reasonable. One point of the discussion
remained: vowel length. Particularly in relation to the word news, Expert 2
was in doubt whether all the six speakers pronounced this word with a long
or a short vowel. She stated that this might be caused by the following
consonant /s/ that made the vowel’s length seem to be somewhat longer
when pronounced. In this case, the first author transcribed the word news as
Injus/ with the short vowel /u/ for all the 12 samples (pre- and post-test).

A feature left out in the analysis is word stress. The first author did
not indicate any stress sign at all in his transcription, while Expert 2 generally




‘Look, | can speak correctly’ | 89

indicated that the speakers often stressed the last syllable. This might be
considered for future research.

After reaching agreement with Expert 2, the first author employed
the web-based APTct to measure the overall phonetic distance between two
transcriptions, for instance a reference ftranscription or RT (the optimal
pronunciation of the targeted utterances) and the hypothesis transcription or
HT (the participants’ actual pronunciation of the utterances). We obtained RT
by consulting the Oxford Advanced Learner’s Dictionary, while for HT we
included all the transcriptions from the 24 participants (n=24x2x40=1,920
transcribed words). Since it is not possible to upload multiple entries at once,
we had to input RT and HT (word after word) by hand in the provided
separate slots, so that the tool automatically generated the outcomes (see
Bailey et al. (2021) for further explanation).

4.3.2.3 ASR-based experiments

The ASR-based experiments were held in the school’s computer laboratory,
lasted for approximately six hours (360 minutes), and were carried out in
about two weeks. Three classes (the treatment group A) used ILI, and the
other three (the treatment group B) used NOVO.

There were five main activities on the websites; i-watch, i-read, i-
hear, i-pronounce, and i-speak. The first three activities included watching
two videos related to the topic of narrative text, reading information that
contained a pertinent picture about the narrative text, and choosing the
correct word(s) from two similar options spoken by the websites. In the last
two activities, i-pronounce and i-speak, the users were asked to pronounce
the targeted words, and feedback was provided by means of ASR
technology (see Figures 4.1 and 4.2).

ILI only gave simple feedback on pronunciation such as ‘excellent’
for the correct answers and ‘try again’ for the incorrect ones. The second
website, NOVO, provided its users with more sophisticated feedback on
phonetics. Figures 4.1 and 4.2 are the screenshots of the feedback samples
provided by ILI and NOVO.
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Figure 4.1 Simple feedback ‘excellent’ and ‘try again’ on ILI
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Figure 4.2 Sophisticated feedback on phonetics on NOVO
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Meanwhile, the control group employed a similar amount of time for
practicing the same topic (narrative text). They did not perform any ASR-
based activities and just attended their regular classroom meetings. The
teachers in charge of teaching the students in the control group mainly used
a group-discussion technique; the former asked the students to give a
presentation, but the latter did not require any presentation sessions. Further
details can be found in Chapters 2 and 3.

4.4 Results

4.4.1 The effects of ASR-based websites on students’
receptive and productive vocabulary knowledge

The items of the three parts of the vocabulary (pre and post) test were found
reliable with Cronbach's alpha values of above 0.80. Cronbach’s alpha
values of the three post-test parts were higher than those of the pre-test
(part 1: pre: 0.842, post: 0.913; part 2: pre: 0.921, post: 0.949; part 3: pre:
0.936, post: 0.954). The mean values of these three parts and their
confidence intervals are given in Figure 4.3.

Simple Bar Mean of Score_pretest by Part

5

Mean Score_pretest

1 2 3

Part

T
Figure 4.3 Vocabulary scores at the pre-test of the three parts

An analysis of variance on the three test parts returned significant
differences between the mean scores (F2, 462) = 262.99, p = .000). All
differences between the parts were significant (pairwise comparisons,
Bonferroni procedure, alpha = .05). The productive test was clearly the most
difficult, but the difference between the two receptive parts was also
significant. The second part was a bit harder than the first part. The
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correlations between the three parts are high (varying between .817 and
.850), indicating that all the three parts relate to vocabulary knowledge in
general.

Figure 4.4 illustrates how the words in the vocabulary pre-test part 1
were distributed in connection to their Corpus of Contemporary American
English (COCA) word frequency (its log value) and Common European
Framework of Reference (CEFR) levels. We divided the CEFR levels into
three groups; A1/A2, B1/B2, C1/C2/unknown). Appendix A gives their values
for the 40 target words involved.

Scatter Plot of vocabpre1 by LogWFreq by CEFRGroup

CEFRGroup
1,00 @100
» @200
@300

vocabpre1
L]
° L]
.t
°
']

LogWFreq

Figure 4.4 Word distribution in the vocabulary pre-test and its correlation with
the COCA word frequency and CEFR levels

Figure 4.4 shows the regular structure of the vocabulary knowledge at the
pre-test, which portrays the different sections of the lexicon. The two outliers
(down, right side) were the words ‘become’ and ‘chase’. Overall, the
students’ vocabulary knowledge is often predicted by the word frequency
and the CEFR level.

The gain scores from each part of the vocabulary test were analyzed
by employing the R package Ime4 for a mixed linear effects regression. By
doing this, we could control for clustering effects of the nine classes in our
research design. The results indicated that the treatment groups (three
classes using ILI and another three using NOVO) significantly outperformed
the control group (three classes) in the first two parts of the vocabulary test.
There were no significant differences between the two treatment groups.
There were no significant differences in part 3, the productive part. The gain
scores in the three parts of the vocabulary test are visualized in Figure 4.5.
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Figure 4.5 Gain scores in the three parts of the vocabulary test
by the participating groups

Figure 4.5 shows that all three groups made progress in vocabulary
knowledge in all three test parts. None of the confidence intervals includes
the zero value.

4.4.2 The effects of ASR-based websites on students’
pronunciation

4.4.2.1 Expert ratings

The overall items in the pronunciation pre- and post-tests were initially
checked, and the results indicated high reliability with Cronbach’s alpha
values of .892 and .914, respectively. We investigated the differences
between the three groups in the pre-test and found no significant differences;
F(2,21) = 1,568, p = .232 (Figure 4.6).
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Figure 4.6 Simple bar of the experts’ (rating) mean scores on the
pronunciation pre-test by the control and treatment groups

We also delved into which words were the easiest and most difficult to
pronounce in the pre-test based on the expert ratings. Words vary between
‘vell’ (2.92) and ‘prosperous’ (1.21). This indicates that the one-syllable word
such as ‘yell’ is easily pronounced, while the three-syllable word like
‘prosperous’ is considered the most challenging.

To examine the differences between the pronunciation pre- and
post-test scores in the three research groups, an ANOVA was applied on the
gain scores. The effect of treatment was significant (F(2,21) = 13.883, R2 =
.569). Post hoc tests, multiple comparisons, and Tamhane T2 showed that
the treatment groups significantly differed from and outperformed the control,
while there were no significant differences between the treatment groups.
There was no significant change or improvement in the control group. Figure
4.7 visualizes the teachers’ (rating) gain scores on pronunciation and their
confidence intervals in the three research groups.
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Figure 4.7 Simple bar of the experts’ (rating) mean gain scores on
pronunciation by the control and treatment groups

4.4.2.2 Results of comparing the phonetic transcriptions
using the APTct

The web-based APTct generated the phonetic distance scores between the
reference and the hypothesis transcriptions. In our study there were two
hypothesis transcriptions, those in the pre-test and those in the post-test. We
found large differences between means and varying degrees of variation (the
word ‘yell’ has no variation). The items in the pre- and post-tests were also
checked, and the results showed high reliability with Cronbach’s alpha
values of .873 and .905, respectively. All item-rest sum correlations were
positive (zero for ‘yell’). Removing specific words did not really raise the
alpha. We decided to keep the 40 words as one scale. To investigate the
differences between the research groups in the pre-test, we employed an
ANOVA and found no significant outcomes; (F(2 ,21) = .540, p = .000, R2 =
.591) (Figure 4.8).
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Figure 4.8 Simple bar of the mean scores of the overall phonetic distance in
the pronunciation pre-test by the control and treatment groups

We also examined which words were the easiest and most difficult to
pronounce in the pre-test based on the phonetic distance. Word ‘yell’ is the
easiest to pronounce (M = 0.0), while the hardest one is ‘confused’ (M =
6.42). This outcome is similar to the results of the expert ratings.

To investigate the differences between the pre- and post-test
distance (gain) scores in the three research groups, we employed an
ANOVA. The effect of treatment was significant; F(2,21) = 7.758, p = .000,
R2 = .425. The smaller distance scores reflect a higher quality of the
hypothesis transcriptions. Post hoc tests, multiple comparisons, and
Tamhane T2 showed that the treatment groups significantly differed from
and outperformed the control, while there were no significant differences
between the treatment groups. There was no significant change or
improvement in the control group. Figure 4.9 visualizes the means of the
phonetic distance gain scores on pronunciation and their confidence
intervals in the three research groups.
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Figure 4.9 Simple bar of the means of the phonetic distance (gain) scores
by the control and treatment groups

NOVO

When compared to the expert ratings, we found a strong correlation between
the two gain scores at -.778, which shows that the two measures are highly
correlated and complementary, but at the same time possess distinct
characteristics. The negative value here merely indicates that the two
measures have an opposite way of assessing pronunciation skills.

One remarkable point from the results of using these two measures
is that the control group did not indicate any significant gain at all. The zero

value included in the confidence interval.

The summary of the main results can be seen in Table 4.2.

Table 4.2 Summary of the main results including the values of Cronbach’s

alpha, F, p and/or R2

Variable Alpha value F value p or R2 value
Pre Post
Receptive vocab test .842 913
(part 1) 262.99 p =.000
Receptive vocab test 921 .949
(part 2)
Productive vocab test .936 .954
(part 3)
Expert rating .892 914 13.883 R2 =.569
APTct distance score 873 905 7.758 p=.000, R2 =
425
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4.4.3 Interviews on the effects of the ASR-based websites
on the students’ vocabulary and pronunciation

We interviewed 12 students from the two treatment groups (ILI and NOVO)
regarding their experiences using the ASR-based websites. Overall, all the
students perceived the websites positively and stated that the websites, in
combination with one of the Indonesian folklore stories, helped them improve
their (receptive and productive) vocabulary and pronunciation skills.

Participant NOVOO03 said that, through the website (NOVO), he
learned vocabulary that previously he did not know. Participant ILIO1
mentioned that the website (ILI) helped him understand English word by
word, so that he could use the words. Regarding pronunciation, Participant
NOVOO03 stated that he learned how to pronounce the words. Participant
ILIO1 added that the ASR-based speaking activities on the website helped
him improve his confidence.

However, Participant ILIO2 pointed out that she had trouble using
one of the ASR-based features on the website. Participant ILIO3 also said
that getting her voice recognized correctly on the website was difficult.
Participant NOVOO1 found that sometimes the ASR-based system did not
succeed in recognizing his correct utterances or provided him with the false
feedback.

Additionally, we interviewed three English teachers, and they stated
that the majority of their students suffered from inadequate vocabulary. All
the teachers supported the use of ASR-based websites (ILI and NOVO)
because the websites facilitated students’ English vocabulary learning.
Teacher TO1 stated that: “(The ASR-based websites) surely helps the
students speed up their vocabulary mastery.” Teacher T02 and TO3
mentioned that the ASR-based websites also helped the students learn
pronunciation of the (English) words accurately.

4.5 Discussion

In this section we discuss the results of the present study in relation to the
research questions we addressed and, more generally, to those of previous
research. The websites ILI and NOVO provide personalized pronunciation
training and spoken vocabulary learning with automatic feedback. Practicing
speaking with a computer that can ‘listen’ and provide feedback can help
students build their confidence and reduce their speaking anxiety (see
Chapter 3). We adjusted these websites to the cultural context of the
students in Indonesia, as can be seen from the selection of the learning topic
used for the web-experiment. We also contextualized our study by
conducting an experiment in a school’'s computer laboratory supported by
stable internet connectivity. Additionally, the websites seem to afford
meaningful human-computer interaction that might in turn contribute to
increasing socialization. Most of the students looked very excited to practice
speaking with computers and were eager to share their experiences with
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their classmates. They were enthusiastic about using the speaking features
on the websites. This is congruent with findings that examine the criteria to
define so-called ‘Smart-CALL systems’ such as personalization and
contextualization (Colpaert, 2018a; 2018b; 2020).

4.5.1 First RQ: To what extent do ILI and NOVO positively
affect students’ receptive and productive vocabulary
knowledge?

The results presented above showed that the students in the two treatment
groups (ILI and NOVO) significantly improved their receptive and productive
vocabulary knowledge. It is important to note that the students in the control
group also improved their vocabulary knowledge, but their improvement is
not as significant as those in the treatment groups. In all three parts of the
vocabulary test, the ILI and NOVO groups had higher gain scores than those
of the control group. Part 1 (receptive) seemed to be easier than Part 2
(receptive). We argued that this might be because in Part 2, the students
were provided with more alternatives (as distractors) than in Part 1, which
probably made the students more confused. Part 3 (productive; written)
seemed to be the most difficult one, which was to be expected (Pignot-
Shahov, 2012). These findings suggest that it is important for learners and
teachers to be able to distinguish receptive and productive vocabulary
knowledge. Having a sufficient understanding on this matter will possibly
help learners and teachers find or create an effective vocabulary learning
(and teaching) method. Additionally, it seems that easier or more difficult
words are often associated with their Common European Framework of
Reference (CEFR) level and Corpus of Contemporary American English
(COCA) word frequency (https://www.english-corpora.org/coca/).

Interestingly, only in Part 3 of the vocabulary test, did the ILI group
differ from the NOVO and control groups. The reason might be that the
students in the ILI group had a higher proficiency level of English compared
to the other participating groups, so that perhaps they could better acquire or
retain vocabulary. This finding is congruent with the studies by Tekmen &
Daloglu (2006) and Golkar & Yamini (2007). To check this, we employed a
one-way ANOVA to investigate the relationship between the Anglia
proficiency scores and the pre- and post-test scores in Part 3. The findings
showed that there was a significant effect of the proficiency scores on the
vocabulary pre- and post-test scores.

Looking at the higher gain scores in Part 1 and 2 compared to the
results of Part 3, we suggest that more ASR-based training with a longer
duration of the activities be provided to the students. The reason is that it is
generally assumed that learners develop their receptive vocabulary before
their productive vocabulary (Pignot-Shahov, 2012). To build the productive
knowledge necessary for successful communication, a large receptive
vocabulary is required (Milton, 2009). Therefore, having a longer interaction
with ASR-based language learning systems might help learners turn their
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receptive vocabulary into productive vocabulary. In addition, writing down the
words (e.g. after having oral practice) might help the students memorize and
retain the vocabulary better. Studies show that writing tasks promote
vocabulary acquisition (Pichette, De Serres, & Lafontaine, 2012; Dubiner,
2017; Zou, 2017; Webb & Piasecki, 2018).

4.5.2 Second RQ: To what extent do ILI and NOVO
positively impact students’ pronunciation?

The results of the pronunciation pre- and post-tests revealed that the
students who received the web-treatment (ILI or NOVO) significantly
improved their English pronunciation skills and outperformed the students in
the control group. It is interesting to note that the students in the control
group did not show any progress or improvement in their pronunciation,
while in the vocabulary test, they did. We argued that the students in the
control group only had a little individual, oral practice time in their regular
classroom, especially on pronunciation. These results confirm our
expectations about the positive effects of ASR-based websites as a
language learning tool in the classroom in Indonesia. However, the number
of students that took part in the pronunciation test was small (n=24); eight
students from each group (control, ILI, and NOVO). Through these websites
every student can have access to ‘standard’ or native-like pronunciation,
which is sometimes better and clearer than their teachers’ pronunciation.
Additionally, due to the large classroom size, students on the back row in the
traditional classroom might have difficulties in hearing/perceiving what
teachers say. Besides, giving feedback on students’ pronunciation one by
one within the allotted time is not possible for teachers.

Both websites appeared clearly to help address two crucial
pronunciation problems faced by Indonesian EFL learners. First, the spelling
of English words does not match the pronunciation (Swan & Smith, 2001),
while Indonesian words are usually spelt the way they are pronounced.
Second, there are some vowels and consonants in English that do not exist
in Indonesian (Swan & Smith, 2001). For example, for ILI, one of the
noticeable achievements was that the students changed the way they initially
pronounced the word hijack as /h1.d3ek/ in the pre-test into /'ha1.dzeek/ in
the post-test, although the vowel /ae/ was still a little bit off since this vowel
does not exist in the Indonesian language system. Kosasih (2017) reported
that the vowel /a&/ is one of the phonemes that trigger pronunciation
problems in Indonesian EFL learners. For NOVO, the students at the
beginning pronounced the word ‘ragged’ incorrectly in several different ways,
but after using NOVO, they changed the way they pronounced this word into
the near-correct pronunciation; /'reeg.1d/. However, there was still a problem
with the /-ed/ ending since in the Indonesian language system, words that
end in /-d/ are usually pronounced as /t/ and are not emphasized. In English,
words that end in /-ed/ may be pronounced with one of three different final
sounds; /t/, /d/, or /1d/ (sometimes /ad/). This difficulty is congruent with
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Dewi’s (2009) study, which mentioned that the Indonesian students’ ability in
pronouncing /-ed/ ending is still unsatisfactory. The study also explicitly
stated that ragged is one of the problematic /-ed/ ending words.

In the case of the pronunciation of tense or long vowels in English,
which do not exist in Indonesian, such as in the words beach /bi:tf/, sea /si:/,
and crew /kru:/, the majority of the students did not pronounce these words
with the appropriate, long duration and seemed to pronounce beach as /bitf/,
with a shorter /i/. This can be troublesome and may be considered offensive.
Additionally, word stress is also problematic for the students. Results from
two expert judgments imply that word stress should receive more attention
by the students as this feature is considered important in pronunciation. We
argued that having correct word stress might lead to a greater and better
intelligibility. These issues are in line with the findings in Andy, Muzammil, &
Muhaji’'s (2020) study, which mentions that lack of knowledge on features
such as nuclear stress and vowel length makes Indonesian Accented
English (IAE) unintelligible. Moreover, as pronunciation brings social
meaning, those who pronounce the FL words with near-native pronunciation
might be considered more educated and culturally blended with the
community that ‘owns’ the language.

Additionally, it is possible that the Indonesian experts involved in
this study might have been aware of the above phenomena, but chose to
ignore them when giving their judgments. Possibly, they took into
consideration the linguistic background of the participants and might have
thought that in a real conversation with a clear context, the quality of the
tense vowels or word stress would not be very important. Overall, this clearly
shows a native language interference on the students’ English pronunciation.
Furthermore, recently there have been studies that discuss the emergence
of Indonesian English (Dewi, 2015) and Indonesian Accented English
(Waloyo & Jarum, 2019; Andy, Muzammil, & Muhaji, 2020). This might
suggest a gradual subtle shift from native speaker-oriented or ‘native-
speakerism’ to supporting intelligibility in the Indonesian context.

As English has evolved as world Englishes, we argued that
Indonesian learners of English might not need to fully adapt their English to
the so-called ‘native-like’ model, especially with regard to pronunciation. It is
still important, however, to have a native-speaker model in teaching and
learning pronunciation, but the ultimate goal should not focus too much on
being native-like. This issue is especially sensitive in the Indonesian context
where English is often assumed to be the representative of ‘the West’, as
Gunarwan (1993) as cited in Dewi (2017) claimed that English has led
Indonesians to become ‘imitative of the British or the Americans’.
Additionally, the notion of intelligibility in FL learning and teaching has drawn
more attention from scholars around the world (e.g. Levis, 2005; Munro &
Derwing, 1999; 2015; 2020). Given that speech can be heavily accented, but
still highly intelligible, pronunciation researchers advocate that intelligibility
be prioritized above nativeness. This implies that, in the Indonesian context,
learners should not worry too much about their local accents (e.g. Javanese,
Balinese, Madurese, Sundanese) when speaking English. As long as
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learners’ speech is intelligible (clear enough to be understood) — although
the speech might not be considered to be near-native, there should not be a
problem with communication in the target language. It is important to note
that pronunciation is the aspect that deserves more attention in the
Indonesian context because the current results are promising, but the study
was too limited in this respect.

4.5.3 Limitations and future implications

One of the limitations of this study is that there was a huge gender
imbalance between boys (n=222) and girls (n=10). This was due to the
school’s study programs which are mostly chosen by boys. Another limitation
is that some audio files were of low quality because of background noise
(people talking, song playing, etc.). The first author manually recorded the
students’ pronunciation using a smartphone. This situation makes the
speech analyses even more challenging.

This study indicates that ASR-based websites could be useful to
EFL education in Indonesia. However, the presence of this technology
should not replace teachers in the classroom. Teachers are supposed to be
the main learning designers and facilitators to help learners to make the
most of ASR-based language learning systems. Higgins, Beauchamp, &
Miller's (2007) study implies that no matter how great technologies are, if
teachers do not possess good pedagogical skills, technologies will be such a
waste. Moreover, with the characteristics of today’s learners as iGeneration
or Generation Z (Gonzalez-Lloret & Ortega, 2014), learning environments
supported by relevant technology are likely to be more interesting,
promising, and favorable for language learners in the future.

4.6. Conclusions and future perspectives

The present classroom experiment has shed some light on the effects of two
ASR-based language learning systems, | Love Indonesia (ILI) and
NovoLearning (NOVO), upon Indonesian students’ receptive and productive
vocabulary knowledge and pronunciation skills. ILI and NOVO successfully
helped secondary school students in Indonesia enhance their knowledge of
the targeted vocabulary and pronunciation skills. Both websites provide
different types of feedback on students’ oral practice, but the differences
between these websites appear not to be significant. The interview results
show that the students and teachers perceived the websites positively.
Future studies should consider including a larger sample size with a
better gender balance when investigating the effects of ASR-based language
learning systems on learners’ pronunciation skills. Pronunciation descriptors
and examiner/expert guidelines should be modified to acknowledge learners’
unique features that might be unproblematic for intelligibility, for instance, the
typical English /r/ versus the typical Indonesian rolling /r/. It is also interesting
to design experiments that compare and examine groups who receive ASR
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feedback alone and those supported with ASR plus peer feedback. In
addition, delving into learners’ log files stored in personalized ASR-based
language learning systems may help elucidate learners’ actual engagement
or participation rate, their linguistic development within a specified time
period, and their learning trajectory.



104 | The benefits of automatic speech recognition

Appendix 4.A
Targeted Vocabulary

There were 40 targeted words in total, as shown in Table A1, taken from the
text of Malin Kundang, a narrative from the traditional Indonesian folklore
from West Sumatra.

Noun
Verb
Adjective
Adverb
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Table 4.A1 List of targeted vocabulary items

No Word Part of Category** Word
speech* Frequency***
1 | Village Noun A1 49221
2 | Beach Noun* A1 64584
3 | Pirate Noun* B1 5243
4 | Stone Noun* B1 57422
5 | Son Noun A1l 188433
6 | News Noun A2 289361
7 | Thunder Noun* B1 8863
8 | Ship Noun* A2 63012
9 | Sea Noun A1 80167
10 | Fish Noun* A1 82434
11 | Crew Noun* B1 42232
12 | Harbor Noun* B1 17252
13 | Wound Noun* B2 21664
14 | Beggar Noun* Unknown 1364
15 | Curse Verb* Unknown 10487
16 | Become Verb A2 276533
17 | Yell Verb* B2 7618
18 | Sail Verb* B1 6703
19 | Regret Verb* B1 16107
20 | Disobey Verb Unknown 883
21 | Hijack Verb* Unknown 1090
22 | Chase Verb* B2 24296
23 | Migrate Verb Unknown 2553
24 | Raise Verb* B2 67722
25 | Kneel Verb B2 2031
26 | Rich Adjective* A2 84501
27 | Strong Adjective*® A2 152005
28 | Late Adjective*® A1l 187951
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29 | Angry Adjective A2 51863
30 | Prosperous Adjective C1 4720
31 | Plentiful Adjective Unknown 2966
32 | Ragged Adjective Unknown 3869
33 | Confused Adjective B1 26342
34 | Stranded Adjective C2 4475
35 | Saddened Adjective Unknown 2352
36 | Really Adverb A1 896050
37 | Suddenly Adverb B1 77749
38 | Luckily Adverb B1 7649
39 | Immediately Adverb* A2 81118
40 | Slowly Adverb A2 60900

*The words can function as more than one part of speech.

**This category is based on Cambridge Advanced Learner’s Dictionary
***This category is based on Corpus of Contemporary American English
(COCA) word frequency (https://www.english-corpora.org/coca/)
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Appendix 4.B
Below are the samples of the vocabulary test items.
Part 1

Choose one correct meaning from the four choices for each given
word.

1. Village

a. Desa b. Kota c. Hutan d. Sawah
2. Curse

a. Memukul b. Mengutuk  c¢. Menampar d. Meninggalkan
Part 2

Match the words with their correct Indonesian translations.

Berteriak | Sungguh | Pantai | Kuat | Mengutuk | Kaya | Desa

Village

Curse

Part 3

Please fill in the gaps with the suitable words for the contexts. The
initial letter(s) and the Indonesian translations for each missing word
have been given.

1. Malin Kundang and his mother lived in a small and quite (v ). Desa
2. Malin Kundang’s mother said, “I (c ) you to turn to stone”. Mengutuk




CHAPTER 5

I Can Speak: Improving English pronunciation through
automatic speech recognition-based language Ilearning
systems

This chapter has been reformatted and slightly modified from

Bashori, M., van Hout, R., Strik, H., & Cucchiarini, C. (submitted). / Can
Speak: Improving English pronunciation through automatic speech
recognition-based language learning systems. Innovation in Language
Learning and Teaching
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5.1 Introduction

Research shows that Automatic Speech Recognition (ASR) technology can
be fruitfully employed to develop Foreign Language (FL) learning systems
that provide speaking practice with instantaneous and individualized
feedback. ASR-based practice can help improve learners’ speaking
performance, especially pronunciation (Cucchiarini & Strik, 2017; Cucchiarini
et al., 2009; McCrocklin, 2016; Mroz, 2018a), even if the ASR accuracy is
not 100 percent (McCrocklin et al., 2019; Daniels & lwago, 2017; Golonka et
al., 2014).

ASR technology can be employed to provide corrective feedback on
pronunciation learning in different ways. The following distinction is relevant
for us. Corrective feedback can be given in a global way by indicating
whether a word or sentence was pronounced correctly or not (Evers & Chen,
2020; Mroz, 2018b; Neri et al., 2008), without further details. On the other
hand, the feedback can return phonetic details, by highlighting phonetic
features that show precisely which speech sounds were mispronounced
(Castelo, 2022; Engwall, 2012; Tejedor-Garcia et al., 2020). Both global and
phonetic types of corrective feedback have been shown to be effective in
enhancing learners’ pronunciation.

The need to adopt and personalize ASR for pronunciation teaching
is particularly felt in — including, but not limited to — Asian countries, where
FL classrooms are crowded and the majority of learners generally do not
receive sufficient oral practice and satisfactory feedback. Besides, teachers
feel insecure about teaching pronunciation (Breitkreutz, Derwing, & Rossiter,
2001; Burns, 2006; Foote, Holtby, & Derwing, 2011; Couper, 2019) and
feedback to language learners is limited (Burns, 2012) and frequently erratic
(lwashita, 2003).

ASR also helps create a less anxiety-provoking learning
environment. This technology generates automatic feedback that appears to
be beneficial for learners with, for example, higher levels of Foreign
Language Speaking Anxiety (FLSA). By using ASR, more anxious learners
do not need to worry about being humiliated or laughed at their
mispronunciation and feeling extremely nervous or shy when speaking (see
Chapter 2). This is especially useful for English as a Foreign Language
(EFL) learners in Indonesia, where contextual constraints such as students’
higher levels of speaking anxiety (see Chapter 3), large classroom size and
limited teaching time for speaking (Ariatna, 2016) seem to hinder learners
from increasing their speaking proficiency. As reported by the Education
First English Proficiency Index (EF EPI), in the last five years (2017-2021)
Indonesia has always been included in the category of countries with low
proficiency (Education First, 2021; rank 80 in 2021 out of 112 countries and
regions). However, relatively little research has explored the potential effects
of ASR-based practice on secondary school students’ pronunciation in such
contexts. In this study, we intend to bridge this gap by providing evidence
and perspectives that may shed more light on how ASR-based practice
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specifically triggers actual improvement of students’ word-level and
sentence-level pronunciation.

The present study aims at investigating to what extent two ASR-
based language learning systems with two different types of feedback, /
Love Indonesia (ILI) and NovoLearning (NOVO), used in the | Can Speak
program, contribute to learners’ actual achievement in pronunciation. ILI and
NOVO were selected due to their promising affordances in EFL learning
when applied in the Indonesian context (see Chapters 2 and 3). In addition,
by adopting both ILI and NOVO in our research we would get a more general
picture and would not be dependent on only one system. ILI generates
global feedback, while NOVO offers phonetic feedback. We also examined
how students and teachers evaluated ILI and NOVO, so that these systems
can be upgraded in the future. We formulated three research questions:

1. To what extent do ILI and NOVO help students improve their
pronunciation?

2. Are there differences in pronunciation improvement between ILI and
NOVO?

3. To what extent are students’ and teachers’ evaluations of using ILI and
NOVO positive for pronunciation learning?

5.2 Automatic speech recognition for pronunciation learning

Automatic Speech Recognition (ASR) is a product of technological
advancement that can perform the function of ‘...decoding and transcribing
oral speech’ (Levis & Suvorov, 2013, p. 1). LaRocca et al. (1999) explain
that investigations of ASR use for Second Language (L2) learning were
started in the 1990s under research programs conducted by the U.S.
military, aiming at discovering ways for cadets to have speaking practice by
themselves. Since then, more studies on the development of ASR and the
effects of practicing with ASR for foreign/second language learning have
increasingly emerged (e.g. Ehsani & Knodt, 1998; Eskenazi, 1999; Chen,
2011; Chiu et al., 2007). Additionally, it is crucial to note that there is a
distinction between (1) systems that employ ASR-based technology
developed specifically for language learning (pedagogically) and (2) general
ASR applications such as Windows Speech Recognition, ASR in Gmail,
ASR-based dictation programs (e.g., Speechnotes), and mobile applications
equipped with ASR (e.g., WeChat). Although these latter applications were
not developed for the purpose of language learning, they have been studied
by several scholars to investigate to what extent they can contribute to
improving oral skills in L2 learning (McCrocklin, 2016; Mroz, 2018a, 2018b;
Evers & Chen, 2020; Dai & Wu, 2021). Other than these studies, we focus
on specific use of ASR-based language learning systems as we employ two
of these systems in the present study. However, we still consider other
relevant studies that examine effects of general ASR-based systems utilized
in pronunciation learning.

Automatic Speech Recognition (ASR) technology has been
incorporated in language learning systems that have turned out to be useful
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for improving learners’ vocabulary knowledge, reducing speaking anxiety,
and enhancing language enjoyment (see Chapter 3). In a case study by van
Doremalen et al. (2016), learners, teachers, and experts evaluated ASR-
based language learning systems positively. Considering that ASR allows
learners to practice speaking, numerous studies have explored its
affordances for pronunciation learning. Neri et al. (2008) found that ASR-
based practice in which information feedback such as ‘well done’ is
employed to show that the pronunciation is acceptable leads to an
improvement in learners’ pronunciation quality. As suggested by
McCrocklin’s (2016) experimental study, even a short duration of ASR-based
training can significantly affect learners’ pronunciation abilities. ASR can also
be employed to design speaking practice partners that stimulate learners to
make their pronunciation more comprehensible (Mroz, 2018).

ASR-based applications in FL pronunciation learning have
mushroomed in recent years, incorporating various teaching techniques (e.g.
individual work, pair work) and/or feedback-providing methods (e.g. ASR
feedback alone, peer plus ASR feedback). Discussions have then advanced
to which approach is more successful in helping learners enhance their
pronunciation quality. Elimat & AbuSeileek (2014) investigated learners in
three experimental groups that practiced with ASR (individual work, pair
work, and group work). Results indicate that the most effective teaching
technique in improving learners’ pronunciation is individual work. Liakin et al.
(2015) also found that learners who practice with ASR and receive
immediate feedback (no human interaction noted) surpass those supported
with teacher-based pronunciation feedback and those with no teacher
feedback. Similar studies such as Hincks (2003), McCrocklin (2016), and
Wallace (2016) also concentrate on individual practice with ASR for
pronunciation learning and support its effectiveness. Learner autonomy can
also be fostered through individual practice with ASR. However, it is crucial
to note that pronunciation practice with ASR alone can cause frustration
(McCrocklin, 2016), which may in turn weaken motivation among learners.
Therefore, creative learning strategies and teacher’'s guidance are
necessary.

Unlike the abovementioned studies, results of Dai & Wu’'s (2021)
mixed-methods study provide a different perspective. Learners who received
peer plus ASR feedback and those who only obtained peer feedback
(without ASR) outperform the groups who performed an autonomous self-
practice session with ASR. ASR-based practice supported by peer
assistance also helps learners reduce their anxiety (Nakazawa, 2012). Evers
& Chen (2020) observed differences in adults’ pronunciation attainment
when using an ASR system supported with or without peer feedback. They
found that embedded peer feedback is regarded as more effective compared
to individual practice for the correction of pronunciation.

The potential use of ASR for pronunciation learning also offers
considerable benefits to FL teachers. Couper (2017) interviewed 19 EFL
teachers and found that they suffered from lack of knowledge of phonology,
including the production of sounds, stress, rhythm, or intonation, and how to



I Can Speak Improving English pronunciation | 111

teach these complex aspects of pronunciation. To provide effective
pronunciation teaching, pronunciation feedback is of the utmost importance
(Baker & Burri, 2016), but teachers have limited teaching time in their
classrooms (Ariatna, 2016). Breitkreutz et al. (2001) and Jenkins (2007)
discovered that many non-native EFL teachers indicate a lack of confidence
in their pronunciation accuracy because of their native language
background. In Chapter 2, one of the teachers’ concerns was that students
who sit at the back sometimes fail to hear the teacher’s words correctly. This
indicates that it may not be possible for teachers to provide adequate
feedback on pronunciation to every student. These above mentioned
situations suggest that technologies such as ASR can be a helpful partner
that enables today’s teachers to support their ‘digital-native’ students’
pronunciation learning, both in classroom and outside the class, and both in
individual work (without peer feedback) and pair/group work (with peer/group
feedback).

Additionally, both (1) systems that employ ASR-based technology
developed specifically for language learning (pedagogically) and (2) general
ASR applications, have been proven effective in increasing learners’
pronunciation skills. Interestingly, word-level pronunciation (e.g. isolated
words, word pairs) seems to be better improved through ASR-based
language learning systems (Liakin et al., 2015; Neri et al., 2008), except for
McCrocklin’s (2016) study that incorporates a general ASR application. On
the other hand, sentence-level pronunciation (e.g. paragraph-length speech,
sentence-reading task) appears to be enhanced more successfully via
general ASR applications (Evers & Chen, 2020; Mroz, 2018b; Dai & Wu,
2021). A study by Elimat & AbuSeileek (2014), that employs a (commercial)
ASR-based language learning software system, indicates that practicing with
such system significantly helped enhance students’ pronunciation skills at
both word- and sentence-levels. ASR-based practice in FL classrooms
seems worth considering given its promising affordances in providing (1)
opportunities for personalized feedback and (2) more oral (pronunciation)
practice time in a fun and less anxiety-provoking atmosphere, particularly in
case of crowded, boring, and stressful classrooms. In this study, we are
particularly curious about to what extent our two ASR-based language
learning systems can affect Indonesian EFL learners’ word-level and
sentence-level pronunciation.

5.3 Methodology
5.3.1 Participants

One hundred twenty-eight students from four class groups at a vocational
high school in Indonesia participated in this study. All the students were 10t
graders, were aged between 14 and 17 years, and were from three different
study programs, namely Mechanical Engineering (two groups), Mechatronics
Engineering, and Industrial Electronics Engineering. Most of the participants
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(n=125) were male, probably because these study programs are mostly
preferred by boys.

Two class groups (Mechanical Engineering 1 and Mechatronics
Engineering) were asked to use ILI, while the other two groups (Mechanical
Engineering 2 and Industrial Electronics Engineering) practiced on NOVO
(see Table 5.1 for an overview).

Table 5.1 The school's majors, research treatment, English teachers, and
participants

Class Treatment | Teacher | Participants
Mechanical Engineering 1 ILI ETO1 31
Mechanical Engineering 2 NOVO ETO1 32
Mechatronics Engineering ILI ET02 31
Industrial Electronics Engineering | NOVO ETO3 34

A mini-survey distributed before the experiment revealed that the
majority of the students (56.3%) had learned English for between five and 10
years. They rated their English speaking skills as poor (n=87), followed by
moderate (n=41). They stated to speak English (not including at school)
seldom (only one or two days in a week) (47.7%) or never (45.3%), and
indicated to find it moderately difficult (74 students) or difficult (53); only one
student chose easy.

Most of the students (59.4%) reported to have moderate motivation
in learning English, followed by high (31.2%) and low (9.4%). About general
English activities that the students often performed, playing English games,
watching English movies or videos, and listening to English songs were
primarily selected by 78 (61%), 69 (54%), and 68 (53%) participants,
respectively; the students were allowed to choose more than one option for
this question item.

5.3.2 Procedure and instruments

This study followed six steps: (1) administering an English proficiency test,
(2) recording pronunciation (pre-test), (3) conducting two ASR-based
experiments, and (4) recording pronunciation (post-test), (5) distributing
students’ and teachers’ evaluation questionnaires, and (6) interviewing
selected students and English teachers.

5.3.2.1 English proficiency test

We employed a 15-minute Standard English Test by Education First (EF)
(https://www.efset.org/quick-check/) to estimate the students’ levels of
English proficiency. The test consisted of 20 questions, including reading
(grammar and vocabulary) and listening skills. Results were aligned to CEFR
levels.
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5.3.2.2 Pronunciation test and evaluation

The Audacity software was used to record the students’ speech, on a one-
by-one basis at the school’s computer laboratory by the first author, before
and after the experiment. Twelve students who did not join the pre-test and
10 students who were absent from the post-test session were contacted
personally and asked to send their audio files via WhatsApp.

There were 28 words and 28 phrases/sentences (see Appendix 5.A1
for the complete list) selected from seven speaking units adapted from the
speaking materials provided freely by the British  Council
(https://learnenglishteens.britishcouncil.org/skills/speaking) that the
participants had to read aloud and record through the software. The rationale
behind this selection is that these words and phrases/sentences contain
segments that are problematic for many Indonesian EFL learners (Swan &
Smith, 2001). The read-aloud technique to assess pronunciation before and
after the intervention was also employed in other studies such as Evers &
Chen (2020) and Saito (2011).

To analyze the word-based recordings, we invited Rahayu
(pseudonym), a highly proficient Indonesian speaker of English (with her
overall IELTS score at 8.5) who currently works as a university lecturer. She
made phonetic transcriptions of all the recorded word utterances (n = 28
target words x 2 pre-post x 128 participants = 7,168 transcribed words) and
was paid an incentive. At the beginning stage, the first author checked her
transcription samples from two participants (n = 2 participants x 28 target
words = 56 transcribed words) and discussed the findings with her. Overall,
their consensus was nearly perfect. They kept discussing two difficult
aspects, the complicated distinction between long and short vowels, and
word stress. Since there are no long vowels in the Indonesian sound system,
the short-long distinction is unfamiliar to Indonesian learners (Perwitasari,
2013). The transcriptions now contain only short vowels, except for some
rare utterances that sounded relatively long. Additionally, (word) stress in
Indonesian is essentially free, not fixed (Van Zanten & Van Heuven, 2004).
The expert and the first author agreed to employ the expert’s final judgment.
Finally, a subset of the phonetic transcriptions (n = 8 participants x 28 target
words x 2 pre-post = 448 transcribed words) was rechecked by the first
author. The first author agreed with these transcription samples.

Next, we measured the phonetic distances between the learners'
realizations and the target pronunciations. The term phonetic distance can
refer to many different things, such as °...perceptual distance between
isolated sounds and judged distance between sounds in communicative
context’ (Kessler, 2005). In this study, phonetic distance stands for the
comparison between two phonetic transcriptions using the International
Phonetic Alphabet (IPA) symbols, including diacritics. These phonetic
transcriptions comprise the Reference Transcription (RT) and the Actual
Transcription (AT). The RT was based on the Oxford Learner’s Dictionaries,
focusing on American English pronunciation as this pronunciation is more
familiar to teachers and learners in the educational settings in Indonesia,
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while the AT is a phonetic transcription of the learners’ pronunciations. The
distances were measured using the Levenshtein algorithm (the current way
to measure distances between strings in transcriptions) and normalized by
the length of the alignment; the alignment length is defined by the IPA
transcription of the target pronunciations.

To examine the sentence-based recordings, we collected the
judgments of nine raters (three males and six females) (see Appendix 5.A2
for demographic information). Seven raters were professional teachers of
English in Indonesia (non-native speakers of English). The other two raters
were a Master’'s student and a website translator. Overall, the raters’ English
proficiency levels varied between B2 and C1 (according to their
TOEFL/IELTS scores). The recordings (n = 28 target sentences x 2 pre-post
x 128 participants = 7,168 recorded sentences) were anonymized and rated
independently. The raters were instructed online through WhatsApp and
email exchanges to give ratings at their own pace, place, and time (with a
maximum of three weeks). They received written rating protocols and
explanations and were not aware of the pre- and post-design. They were
paid an incentive.

We employed nine-point rating scales on accentedness and
comprehensibility, as proposed by Munro & Derwing (1995; 2020):
accentedness refers to linguistic nativelikeness or sounding nativelike (Saito
et al., 2016), while comprehensibility means perceived ease of
understanding (Munro & Derwing, 1995). In this study, we ‘reversed’ the
rating scales following Evers & Chen’s (2020) study; higher rating scores
mean a degree to which speech samples indicate less local/foreign accent
and are more native-like (accentedness) and are easier to understand
(comprehensibility). We also asked the raters about this reversed version,
and all of them stated that they preferred the reversed one.

Among 128 participants, there were 11 participants (10 from the ILI
groups and one from the NOVO) who joined the pre and post-test, but did
not participate in the experiment at all. We obtained this information from the
participants’ log files and decided to exclude them from our final analysis.

5.3.2.3 I Can Speak program

We conducted two ASR-based experiments under the | Can Speak program
which lasted for about five weeks. During the first four weeks, the
participants were instructed to use either | Love Indonesia (ILI) or
NovoLearning (https://www.novo-learning.com/) (NOVO) from home due to
the pandemic. In the final week, the participants were invited to practice
speaking through the websites at the school’s computer laboratory following
health protocols.
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Table 5.2 Participants’ activities during the experiment

Week Activity Practice Mode

1 e First author as facilitator shared tutorials | From home
through students’ WhatsApp groups. The
tutorials explained how to sign in and use ILI
or NOVO.

e Students performed Unit 1 (topic: Meeting
people).

2 Students performed Unit 2 (Homework | From home
problems) and Unit 3 (Not feeling well).

3 Students performed Unit 4 (At the Shop) and | From home
Unit 5 (Buying new shoes).

4 Students performed Unit 6 (Making plans) and | From home
Unit 7 (Talking about your family).

5 Students came to school twice in this final week | At school
- each lasting for about an hour - to complete
the units.

The seven units used in the experiment were adapted from the speaking
materials provided freely by the British Council. We used the video materials
as Lesson 1 in each of the units. In Lesson 1, the participants were
instructed to watch the videos that contained specific topics (see Table 5.2).
We also created another two lessons, Lesson 2 and 3, that made use of
ASR technology. In Lesson 2, the participants were asked to pronounce the
target words and phrases derived from the videos in Lesson 1. In Lesson 3,
the participants were required to respond to utterances using available
prompts (phrases/sentences) within specific contexts referring to the videos.

We selected the speaking activities intended for Beginner A1 (Unit 1,
2, 3, and 4) and Elementary A2 (Unit 5, 6, and 7). The rationale behind this
selection was that most of the participants were considered beginner (in the
A1/A2 range). This was confirmed by the results of the Education First
English proficiency test (M= 44.15, SDy; = 16.512; Mnovo= 38.79, SDnovo =
16.445; 95% CI: ILI [39.95, 48.34], NOVO [34.75, 42.83)).

5.3.2.3.1 ASR-based language learning systems: ILI and
NOVO

In this study, ILI was upgraded with more personalized feedback. To help
build a tailored automatic speech recognition system on ILI,
Responsive Voice (https://responsivevoice.org/) and RecordRTC
(https://recordrtc.org/) were employed. ResponsiveVoice was utilized on ILI
to convert speech to text. RecordRTC is an open-source WebRTC
JavaScript library for audio and/or video recording. This software was used
to enable recording and replaying the users’ utterances on ILI.




116 | The benefits of automatic speech recognition

Percentage scores (ranging from 0% to 100%) were displayed on ILI
immediately after the utterances had been spoken. The participants could
practice pronunciation multiple times, but only their four latest scores would
be displayed (see Figure 5.1). The scores were simply calculated as
percentage of orthographic (characters) similarity between the participants’
utterances (recognized by the ASR-based system) and their reference
orthographic transcriptions (see Figure 5.2).

The scores above 80% received ‘You got it!’ feedback (indicated in a
green bar), while for those below 80%, the learners were given feedback
such as ‘You could use some practice’ (indicated in a red bar) (see Figures
5.1 and 5.2). This feedback was inspired by and adopted from Speechace
(https://www.speechace.com/).

ILI also provides two special features: | Can Speak Chart (ICSC)
and Top 20 Students (T20S) (see Figures 5.3 and 5.4). ICSC shows users
their learning activity through a simple chart (in their personal accounts).
T20S displays a list of 20 users with their highest accumulated scores.
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Figure 5.1 Pronunciation feedback on ILI
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You could use some practice,

Figure 5.2 Orthographic similarity between a user’s utterance recognized by
the ASR system (right, in red square) and its reference orthographic
transcription (left, in green square) as feedback

Figure 5.3 Feature | Can Speak Chart



118 | The benefits of automatic speech recognition

&
a
N 0
- ™
- o
. 0
. o
m
m™
0
= 0
,
r e
0
&
0
o
o
%)

Figure 5.4 Feature Top 20 Students

The second application program, NOVO, was also used in this study
(see Chapters 2 and 3 for more information about this application). NOVO
provides detailed feedback on phonetics that identifies which phonemes
were pronounced (in)correctly and even provides phoneme-level
pronunciation practice.

There are three colours that represent how close a user’s ‘spoken’
phoneme is to the reference phoneme; green (excellent) for correctness,
yellow (almost) for near correct, and pink (we heard /.../) for a deviant phone
(see Figure 5.5). General, simple feedback on correct or incorrect utterances
is also given, such as ‘Good job!, ‘Yes, that’s it!", ‘Right on!” or ‘That doesn’t
seem right’ (see Figure 5.6). Detailed written descriptions on how to correctly
pronounce certain phonemes are also provided, and users can listen to
target pronunciation audio-samples, record and replay their voices, and are
updated on their learning progress.

In this study, a full accuracy score (100) in green is given for each
correct utterance, while with at least one phoneme-level mistake (indicated
in red), an utterance is considered incorrect by the system, and users
receive 0 point. Additionally, NOVO log files are designed to help investigate
stored information such as total time users spend using the application
program (in seconds/minutes/hours).
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Touch the ndge behind your upper front testh with yeur tongue. Than, pull
back the tip of the tongue a tie and allow the air to flow cut

Figure 5.5 Detailed pronunciation feedback (phonetics; phoneme-level) in
NOVO

X Lesson2 400

Tt riama yang keren

¥ Good jobl
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Kullcas / lamar e

1 That doesn't zeem right
Chick 0 the underfined wordis) 10 learn mors!

Figure 5.6 Pronunciation practice in NOVO
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5.3.2.4 Questionnaires

An online questionnaire was distributed to the students through WhatsApp
after the experiment ended. The questionnaire was modified from van
Doremalen et al. (2016) and consisted of four parts; (1) general learning
experience on the website/application (n=8 items; four-point Likert scale,
from “1” — ftotally disagree to “4” — ftotally agree), (2) perception on
pronunciation exercise (n=10; four-point Likert scale; there was one specific
item added to this part which asked whether the pronunciation exercises
were too difficult or too easy from “1” to “5”), (3) opinion about special
features on ILI and NOVO (for ILI, n=6; for NOVO, n=2; all of these items
used a four-point Likert scale), and (4) overall appreciation (n=5); three
yes/no items, one item on user’s preference for speaking practice, and one
item on user’s grading (from “1” to “10”) towards the program (see Appendix
5.B for the complete questionnaire). The questionnaire was translated into
Indonesian.

We also asked: (1) an average hour spent for doing one speaking
unit, (2) whether the participants listened to the audio-samples first before
recording their voices, (3) obstacles encountered when practicing (multiple
answers are possible), and (4) preferences when practicing speaking on the
website/application; alone, with friends, or in turn.

Eleven participants were excluded from the analysis because they
did not use the ASR-based systems at all. The final participants were 117;
n=52 (ILI), =65 (NOVO).

A seven-point Likert scale questionnaire on technology use and
acceptance inspired by the UTAUT model (Venkatesh et al., 2003) and
modified from van Doremalen et al. (2016) was administered to four English
teachers as domain expert. The questionnaire contained 13 items, consisting
of six on Performance Expectancy (PE), four on Effort Expectancy (EE), and
one on each of the following aspects: Facilitating Conditions (FC), Social
Influence (Sl), and Intention of Use (loU).

Following health protocols, the teachers were invited to the school’s
meeting room. The first author delivered two presentations on ILI and
NOVO. After each presentation, a link to the questionnaire (Google form)
was sent to the teachers through WhatsApp. The questionnaire was in
English (see Appendix 5.C). It was also followed by open-ended questions
on strengths and weaknesses of using ILI and NOVO for EFL and
suggestions for future improvement.

5.3.2.5 Interviews

Twelve students were interviewed through Zoom, except for one student
who used Voice Notes on WhatsApp, while four teachers were interviewed
at school. The questions for students and teachers were personalized based
on the research need. All the sessions were conducted in Indonesian and
recorded. The first author transcribed the recordings, and we analyzed them
using thematic analysis (Braun & Clarke, 2012).
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5.4 Results
5.4.1 Word-level pronunciation

To investigate the phonetic transcriptions in the pre- and post-test, a
repeated measures ANOVA was employed with time (pre- and post-test) as
a within-subject factor and treatment (ILI and NOVO) as a between-subjects
factor.

The phonetic distance scores differed significantly between the two
time points (F(1,115) = 82.405, p<.001, npe? = .417). There was a main effect
of treatment (F(1,115) = 9.325, p=.003, ny? = .075). Finally, the interaction
between time and treatment was significant (F(1,115) = 4.33, p=.040, np? =
.036), indicating a difference in progress between the treatments. The
average phonetic distance gain score for ILI was .0145, and for NOVO it was
.0232. The difference was significant ('(101.4) = -2.048, p = .043).

As smaller distance scores indicate more progress, Figure 5.7
visualizes the improvement of the students’ word-level pronunciation, with
NOVO leading to an overall, better improvement.

M Phonetic_distance_pre-test
M Phonetic_distance_post-test

Mean

NOVO

Treatment

Error Bars: 95% CI

Figure 5.7 Mean scores and confidence intervals of the overall phonetic
distance scores in the pre- and post-test in the two treatment groups

Aggregated results over the 28 target words show that the students
improved their pronunciation of most of the target words. Based on the
alignment distance (mean) gain scores, only five words showed no
improvement: black (mean gain score = 0), size (.06), bottle (0), cool (0), and
enough (0).
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5.4.2. Sentence-level pronunciation

The 28 sentences spoken by 117 students in the pre- and post-test were
rated on accentedness and comprehensibility by nine raters. We first
investigated the reliability of these ratings using the intraclass correlation
coefficient (ICC), and found a high reliability on accentedness (pre = .863;
post = .860) and comprehensibility (pre = .934; post = .939), which shows
strong agreement among the raters.

We then examined the reliability of the 28 sentence items using the
ICC. The items were found to be highly reliable (accentedness, pre = .989,
post = .987; comprehensibility, pre = .980, post = .976). There were no
deviant sentences. All the sentences had high item-total correlations, and
the differences between them were limited.

The correlations between accentedness and comprehensibility were
.889 in the pre-test and .913 in the post-test. At pre-test the averages of
comprehensibility and accentedness were 4.97 and 3.40, respectively, which
is a significant difference (t(127) = 53.433, p< .001). At post-test their
averages were 5.60 and 4.17, respectively, again a significant difference
(t(127) = 59.674) (see Figures 5.8 and 5.9).

Both ILI and NOVO show progress. To investigate the differences
between the sentence ratings in the pre- and post-test on accentedness and
comprehensibility, a repeated measures ANOVA was employed with time
(pre- vs post-test) and treatment (ILI vs NOVO) as explanatory variables.

The accentedness scores differed significantly between the two time
points (F(1,115) = 1332.32, p<.001, np? = .921). There was a main effect of
treatment (F(1,115) = 17.58, p<.001, np? = .133). Finally, the interaction
between time and treatment was significant (F(1,115) = 32.48, p<.001, ny? =
.220), indicating a difference in progress between the treatments. We
investigated the difference between ILI and NOVO progress by computing
and analyzing the gain scores, that is the post-test score minus the pre-test
score. The average gain score for ILI was .650, and for NOVO it was .891.
The difference was significant (t'(114.98) = -5.851, p< .001).

The comprehensibility scores differed significantly between the two
time points (F(1,115) = 470.96, p<.001, np? = .804). There was a main effect
of treatment (F(1,115) = 14.95, p<.001, ny? = .115). Finally, the interaction
between time and treatment was significant (F(1,115) = 15.38, p<.001, ny? =
.118), indicating a difference in progress between the treatments. The
average comprehensibility gain score for ILI was .524, and for NOVO it was
.755. The difference was significant (t'(110.82) = -4.103, p< .001).
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M Accentedness_pre-test
M Accentedness_post-test

NOVO

Treatment
Error Bars: 95% CI
Figure 5.8 Mean scores and confidence intervals of the average sentence
ratings on accentedness in the pre- and post-test in the two treatment
groups

M Comprehensibility_pre-test
M Comprehensibility_post-test

NOVO

Treatment
Error Bars: 35% Cl

Figure 5.9 Mean scores and confidence intervals of the average sentence
ratings on comprehensibility in the pre- and post-test in the two treatment
groups

5.4.3 The correlations between the pronunciation measures
The correlations between the pre- and post-test scores were high for all
three tests (phonetic distance r = .907; accentedness r = .864;
comprehensibility r = .906). All correlations between the measures were high
as well, the absolute value of the correlations always being larger than .750.
The correlations between accentedness and comprehensibility scores were
always higher than .860, indicating that these are two strongly related, but
still distinct dimensions.
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5.4.4 Students’ and teachers’ evaluations of ILI and NOVO
5.4.4.1 Student questionnaire

We measured the reliability of 18 questionnaire items (from Q1 to Q18). The
results indicated high reliability with Cronbach’s alpha value of .901. The
treatment groups (ILI and NOVO) indicated a similar, positive evaluation of
the ASR-based systems (M, = 3.23, SDiy = .51; Mnovo = 3.22, SDnovo =
.48). A one-way ANOVA revealed that there was no statistically significant
difference in mean scores between ILI and NOVO (F(1, 115) = .027, p =
.869, 95% CI: ILI [3.14, 3.31], NOVO [3.15, 3.29)).

Item Q19 - the only item with a five-point scale as used in van
Doremalen et al. (2016) - obtained the overall mean score at 3.13 (M, =
3.25, SD/L/ = .622; MNOVO = 303, SDNOVO = 684) A one-way ANOVA
revealed that there was no statistically significant difference in mean scores
between ILI and NOVO (F(1, 115) = 3.213, p = .076, 95% CI: ILI [3.08, 3.42],
NOVO [2.86, 3.20]). This indicates that the pronunciation exercises on the
websites/app were neither too difficult nor too easy for the participants.

The ILI groups were specifically asked about the special features on
ILI through six items (from Q20w to Q2511). Overall, the participants had a
positive perception of these features (M = 3.13, SD = .57, 95% CI: [3.03,
3.24]). The NOVO groups were also questioned about the specific NOVO
affordances (Q20novo and Q21novo), which were evaluated positively (M =
3.16, SD = .54, 95% CI: [3.04, 3.28]).

When asked to give a score from one to 10 to the I Can Speak
program, the participants gave an overall average score at 8.09. ILI received
a mean score of 8.21 (SDy; = 1.39), while NOVO obtained 7.98 (SDnovo =
1.42). A one-way ANOVA revealed that there was no statistically significant
difference in mean scores between ILI and NOVO (F(1, 115) = .751, p =
.388, 95% CI: ILI [7.82, 8.60], NOVO [7.63, 8.34)).

Additionally, most of the participants (93.2%) stated that they wanted
to continue practicing speaking through the program if given another chance
in the future. If there was no incentive or prize money, most of the
participants (88%) said that they were still interested in practicing speaking
through the program. About 96.6% mentioned that they learned to speak
better English through the program. Interestingly, 88% chose practicing
speaking first with the websites/app then with people over immediately
practicing speaking with people (see Table 5.3 for the complete result).
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Table 5.3 Results of student questionnaire

Question Item All (117) ILI (52) NOVO (65)
General Mean SD Mean SD Mean SD
1. The instructions and tutorials on 3.20 459 3.25 480 3.15 441

how to do speaking practice are
clear enough.

2. 1 think the buttons on the screen 3.18 485 3.19 .561 3.17 A7
are easy to use.
3. The | Can Speak program is 3.21 452 3.17 474 3.25 434

self-paced so | can learn in my
own time and schedule.

4. | think the | Can Speak program 3.10 402 3.12 427 3.09 .384
is visually attractive.
5. | think the / Can Speak program 3.35 497 3.40 534 3.31 465

motivates me to learn English,
especially speaking.

6. The daily/regular reminder sent 3.31 482 3.27 490 3.34 ATT
to the WhatsApp group helps
remind me to practice.

7. The | Can Speak program helps 3.21 488 3.21 498 3.22 484
me reduce my English speaking

anxiety.

8. The | Can Speak program helps 3.24 485 3.25 519 3.23 460

me increase my self-confidence in
speaking English.

Pronunciation Practice

9. | think the pronunciation 3.18 519 3.19 487 3.17 547
exercises are fun to do.
10. | like speaking into the 3.20 .561 3.19 .561 3.20 .565

microphone on the website/app as
it is a new experience for me.

11. I understand the feedback 3.09 455 3.13 397 3.06 496
provided in the pronunciation
exercises.

12. I learn from the feedback 3.09 455 3.06 416 3.12 484
provided in the pronunciation
exercises.

13. The Indonesian translation 3.37 .502 3.38 .530 3.35 482
provided on the website/app helps
me understand the meaning of
words that | speak.

14. | learn from the videos shown 3.07 .504 2.98 577 3.14 429
at the beginning of speaking

practice.

15. The replay feature helps me 3.34 494 3.33 513 3.35 482
re-listen to my pronunciation.

16. The feature for listening to the 3.39 491 344 502 3.35 482

pronunciation examples helps me
know the correct pronunciation.

17. | think the words | learn on the 3.33 .509 3.35 .520 3.32 .503
website/app are useful.
18. | think the dialogs are realistic 3.17 496 3.21 457 3.14 527

(like in daily life).

Q19 (too difficult / too easy; 5-point scale)

19. | think the pronunciation 3.13 .664 3.25 622 3.03 .684
exercises on the website/app are:
(too difficult - too easy)

Specific features on ILI (only for the ILI groups)

20. | like the feature Top 20 N/A N/A 3.23 .546 N/A N/A
students because it makes me
more competitive.

21. The feature My Secret Diary is N/A N/A 3.04 .559 N/A N/A
interesting because | can write my
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experience there.

22. The feature /| Can Speak Chart N/A N/A 3.13 486 N/A N/A
helps me stay updated on my
development and progress during
practice using the website.

23. Posting on What’s new is fun N/A N/A 2.88 .548 N/A N/A
to do.
24. | think the feature chatting will N/A N/A 3.10 454 N/A N/A

make it easier for me to chat with
other users.

25. Speaking practice on the N/A N/A 3.42 .696 N/A N/A
website should be able to be done
through other media besides
laptop/ computer, for example

smartphone.
Specific features on NOVO (only for the NOVO groups
20. The progress display (high N/A N/A N/A N/A 3.14 496

score, status, and progress
percentage) on the dashboard
helps me update on my
development and progress.

21. | like that the speaking N/A N/A N/A N/A 3.18 .583
exercises can be done both via
laptop/computer and smartphone,
and both through the website and
app on Playstore.

Overall appreciation

- What grade (from 1 to 10) would 8.09 1.405 8.21 1.391 7.98 1.420
you give to this speaking practice

program?

- If given another chance in the .93 .253 .92 .269 .94 242

future, do you want to continue
practicing speaking through the /
Can Speak program? (Yes = 1, No
=0)

- If there is no incentive or prize .88 .326 .87 .345 .89 312
money, are you still interested in
practicing speaking through the /
Can Speak program? (Yes = 1, No
=0)

- Did you learn to speak better 97 182 .98 139 .95 211
English through the / Can Speak
program? (Yes = 1, No = 0)

- Which one do you prefer; (A) A B A B A B
practicing speaking first with the (freq) (freq) (freq) (freq) (freq) (freq)
website/app then with people or 103 14 43 9 60 5
(B) immediately practicing (88%) (12%) (82.7%) (17.3) (92.3%) (7.7%)

speaking with people?

The overall conclusion is that both methods were evaluated positively and
that there are no evaluative differences between the two methods.

Additionally, the majority (47.9%) said less than an hour concerning
how long they spent doing one speaking unit. Most participants (90.6%)
mentioned that they listened to the audio samples first before recording their
voices. Forty-five participants (38.5%) preferred practicing speaking alone
(on the web/app), while practicing (on the web/app) with friends and in turn
were chosen by 32.5% and 29.1%, respectively.

The four main obstacles encountered when practicing speaking on
the websites/app, especially from home (during the pandemic), were: (a)
weak signal and internet connection (chosen by 54 participants or 46.1%),
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(b) many school assignments (46 or 39.3%), and (c) not having an adequate
internet balance and not owning any laptop or computer (both shared 34 or
29.1%).

5.4.4.2 Results of students’ interviews
We identified three major themes from the students’ interview transcriptions:
(1) language skills, (2) technical challenges, and (3) speaking environment.

The selected excerpts in Table 5.4 were translated into English.

Table 5.4 Major themes, subthemes, and excerpts selected from the
students’ interview transcriptions

Themes Subthemes Examples
Language Pronunciation / ‘| feel that, after using ILI, my pronunciation seems to
skills speaking improve more compared to before, so (I become)

more fluent in speaking English.’ (ILI110)

‘After using ILI, | think my speaking skill improves..’
(IL177)

‘There is (an effect after using ILI), sometimes (|
practice) speak English myself.” (ILI91)

‘(The benéefit is that I) can speak better, speak more
clearly.” (NOVO54)

‘(It) can train (me) to speak English. Initially | didn’t
like to speak English, (1) couldn’t..” (NOVO42)

‘(I) can speak English fluently..” (NOVO30)

Vocabulary ‘..and the vocabulary is also easy to understand..’
(ILI8B)

‘..(it) adds my vocabulary, so | can know new words.’
(IL1110)

‘.. so (I) can express (it) using clear vocabulary.’
(NOVO14)

‘..and the vocabulary is clear.’ (NOVO30)

Technical ASR system ‘..and also some difficult words are still not recognized
Challenges well (by the ASR system) and several times (1) also
have to repeat the words because they are not
recognized.’ (ILI110)

‘The words | speak to the website are sometimes
generated differently (by the ASR system), if | speak
A, B appears (instead).’ (ILI116)

‘(The ASR system) can’t record/detect, only that the
recorder (speech recognizer) doesn’t ‘capture’ well.’
(NOVO30)

‘What makes (me) annoyed is when (it is) already
correct, but (it is considered) still wrong, although (it
has been) already made clear repeatedly but still
wrong.’ (NOV0O42)

Internet ‘The signal is sometimes troubled when using English
connection voice..” (NOVO30)

‘The (internet) connection/network is weak and
spinning.’ (NOVO19)

‘Sometimes the connection/network seems slow..’
(NOVO042)

Accessibility ‘The minus is (it) can’t be accessed via handphone or
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(other) platforms.. except PC/computer, laptop..’
(IL1116)

‘Sometimes when (I) enter through the website, (1)
can’t (do it from my smartphone). (I was) instructed to
download the app but when downloaded, it can’t be
opened (accessed).” (NOVO54)

Speaking Anxiety-free ‘(I prefer practicing speaking with) the website (first
environment then people). (I) have not mastered English yet, feel
anxious with people, not fluent in English. (The
speaking activities on the website) can be repeated
again.’” (IL191)

‘(I prefer) practice (speaking) with the website first
then with people because if we practice immediately
with people, there seems to be a fear of speaking
English.. Afraid to be laughed at.. With the website,
there is no such fear if (we) express English, (so we)
can (speak) fluently.” (NOVO14)

Practice speaking first (with the website). (When
immediately speaking with people, | am) afraid of
making mistakes.. so (I feel) embarrassed if (1) make
mistakes. (ILI116)

‘(Practice speaking with the website) is easier to
understand, can be repeated over and over again. On
the website (I am) not anxious.. when with people, (I
do) face to face, (I feel) nervous. When making
mistakes, (I am) laughed at. (The website) doesn’t
(laugh at me). (NOVO50)

Preference for ‘(I prefer) alone (because | feel) more confident when
ASR-based oral alone, (I am) shy (with friends) if (I) make mistakes.’
practice (NOVO50)

‘(I prefer) in turn. In some meetings, alone. In another
meetings, with friends. (This is) because sometimes
when always alone, (it feels) lonely, (but) when
always in a crowd (with friends), sometimes it is also a
bit annoying. (Doing) in turn is more balanced.
(IL1110)

‘(It is) more comfortable with friends because we can
discuss in English when doing English (activities).’
(NOVO14)

‘| (prefer) doing (it) alone because when doing alone,
(1) get the experience and how to (speak) English
myself, not shared with friends. When with friends,
usually (they) joke around a bit, not understand what
we have to do.’ (ILI86)

Note: Words in parentheses were added by the authors to ensure clarity.

5.4.4.3 Teacher questionnaire

The teacher questionnaire contained 13 questions, answered by four
teachers for both methods. By far the most answers were in the range
between 5 and 7, the mean scores of the teachers varying between 5.54 and
6.13 (ILI: 6.00 to 6.23; NOVO: 5.54 to 6.23). Three scores were clearly
lower, i.e. one teacher gave a 3 to ILI on Question 6: | am afraid that
students will learn incorrect things when they use ILI (code-reversed, PEG).
Perhaps he was being more critical of the way ILI performed, as the system
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was less advanced than NOVO. Another teacher gave a 3 to both ILI and
NOVO on Question 10: Using ILI and NOVO might be frustrating for me
(code-reversed, EE4). This teacher was the oldest one and seemed to not
actively use technology in his teaching. Looking at the higher mean-score
differences (>.50) between ILI and NOVO, three questions were in favor of
ILI: Q2, Q3, and Q13. These questions generally imply that the teachers
preferred global, corrective feedback on ILI for their pronunciation teaching
as they seemed to be not ready yet using phonetic feedback on NOVO.
However, the teachers still perceived NOVO’s phonetic feedback to be
useful for pronunciation learning.

Overall, the teachers were very positive about using ILI and NOVO
for pronunciation learning due to their promising performance (Performance
Expectancy/PE). They agreed that both systems were user-friendly and
compatible with their teaching methods (Effort Expectancy/EE). They also
believed that they had all the means or tools to use ILI and NOVO
(Facilitating Conditions/FC) and their colleagues in workplace would be
helpful if they wanted to use the systems for teaching (Social Influence/SlI). If
given a chance, the teachers would use ILI and NOVO for teaching speaking
(Intention of Use/loU) (see Table 5.5 for the complete results of the
questionnaire).

Table 5.5 Results of teacher questionnaire

Question Item ILI NOVO
Performance Expectancy (PE) Mean SD Mean SD
1. With ILI/NOVO students would be able to learn the 6.50 577 6.00 .816
pronunciation of English sounds better.
2. With ILI/NOVO students would be able to 7.00 .000 5.75 .957

intensively practice word-level and sentence-level
pronunciations that are useful on a daily basis.

3. With ILI/NOVO students would be able to receive 6.75 .500 5.50 577
individual and immediate feedback on their
pronunciation effectively, which might enhance their
learning motivation.

4. | think the speaking exercises equipped with 6.25 .957 6.25 .500
remediation (opportunities to correct mistakes) on
ILI/NOVO are useful and relevant for use in my
courses.

5. By having students use ILI/NOVO in the classroom 6.25 .500 5.75 .500
setting | could spend more time to prepare for the
follow-up activities during my lessons.

6. | am afraid that students will learn incorrect things 4.75 1.258 5.25 .500
when they use ILI/NOVO. (code-reversed)

Effort Expectancy (EE)

1. | think ILI/NOVO is easy to use. 5.75 .500 6.00 .000
2. ILI/NOVO is compatible with the teaching methods 6.50 577 6.25 .957
| use.

3. Students have the basic knowledge that is | 6.00 .000 5.75 .500

necessary to use ILI/NOVO successfully.
4. Using ILI/NOVO might be frustrating for me. (code- 5.00 1.414 5.25 1.708
reversed)
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Facilitating Conditions (FC)

| have all the means to use ILI/NOVO (computers with | 6.00 .000 6.00 .816
an internet connection, headsets).

Social Influence (SI)

| think people in my work environment would be | 6.25 957 5.75 .500
helpful if | want to use ILI/NOVO for teaching.

Intention of Use (loU)

If I get the chance, | will use ILI/NOVO in my teaching, | 6.75 .500 6.00 .816
especially speaking.

5.4.4.4 Results of teachers’
responses

interviews and written

We identified five primary themes from the teachers’ interview transcriptions
and their written responses on open-ended questions in the questionnaire:
(1) ASR feedback, (2) log files, (3) speaking material, (4) technical
challenges, and (5) learning environment. The excerpts in Table 5.6 were
either translated into English or taken from the (corrected) teachers’ written
responses in English.

Table 5.6 Major themes, subthemes, and excerpts selected from the
teachers’ interview transcriptions and their responses on open-ended
questions in the questionnaire

Themes Subthemes Examples

ASR Immediate ‘Students are able to get direct and effective

feedback feedback feedback in learning pronunciation.’ (ET4)

Phonetic feedback ‘Somewhat higher for SMK (vocational high
school). We have to learn first the phonetic
transcription, again.’ (ET3)

Incorrect feedback ‘If the system gives incorrect feedback, it will
influence the students’ ability in speaking in
the future.’ (ET4)

Log files Supervision ‘Teachers are able to recognize the
student's activities related to ILI from the
data and features there.” (ET1)

Analysis ‘Helping teacher(s) to analyze students'
ability especially speaking.’ (ET3)

Speaking Curriculum-related ‘It would be better if the materials or

material chapters included were synchronized with
the curriculum used.” (ET4)

Material-ready ‘What if there is a suitable set of courses
ready to use for teacher(s) without filling the
material from the beginning?’ (ET3)

Technical Device availability ‘Students sometimes don’t have a

challenges handphone that can access this app
quickly.” (ET2)

Internet connection | ‘Need good internet connection which is still
hard for some students.’ (ET3)

Accessibility ‘It will be better if the app (ILI) is available on
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Playstore..” (ET3)
‘Students are able to learn English
everywhere..” (ET1)

Learning
environment

Self-paced learning

Old teacher ‘For some the old generation teachers it
would be something new and need time to
learn before they deliver the material.” (ET3)

Motivating ‘It motivates the students to practice the

pronunciation diligently.” (ET4)

5.4.5 Results of raters’ written comments and expert’s
overview on phonetic transcriptions

We identified five crucial themes from the raters’ written comments on
sentence ratings: (1) local accent, (2) segmental errors, (3) suprasegmental
errors, (4) rating challenges, and (5) recommendation for FL learning for
learners. We translated (and adjusted) the excerpts into English, as can be
seen in Table 5.7, that contains the five themes and selected excerpts.

Table 5.7 Major themes, subthemes, and excerpts selected from the raters’
written comments on sentence ratings

Themes

Subthemes

Examples

Local accent

Medhok or
Javanese accent

‘In my opinion, the accent is more
Javanese. Rarely (are they) not medhok.
Almost all (of them are) medhok. (F2)

Segmental errors

Consonant ‘The errors that occur are mostly in the
pronunciation of vocabulary that has more
than one consonant letter.’ (M2)

Vocal ‘..can also be in (the pronunciation of)

vocabulary that has more than one vocal
letter.’ (M2)

Spelling-related
mispronunciation

‘..it seems that they don't really know how
to pronounce each word. Some even
actually pronounce it according to their
writing.” (F2)

Suprasegmental Intonation and ‘There is no stress, and flat intonation in
errors stress every sentence.’ (F6)
‘Most speakers use monotonous
intonation. This intonation also makes
their local accent very thick/clear. (F1)
Rating Audio clarity ‘Some of the students’ voices are not
challenges clearly heard. Some are too fast, so it

takes more effort to assess them.” (M3)

Unfinished words

‘There are also (some target) sentences
that are not pronounced until finished (by
the students).’ (F4)

High workload

‘Because perhaps a lot of recordings are
listened to, sometimes it makes (me)
unfocused and there is a bias when
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rating.’ (F6)
Recommendation | Exposure ‘Increase the level of exposure with
for learners English.” (F7)

Practice ‘..often listen to the teacher when
pronouncing and practice (yourself) at
home.’ (F3)

Native speaker- ‘Look back at how each key word is

oriented pronounced in standard American or
British English.’ (F4)

We also asked a brief overview from the expert who helped make the 7,168

phonetic transcriptions on three main points:

(1) most frequent pronunciation errors:
‘The majority (if not all) of the speakers seem to start learning English
from reading instead of listening so that they pronounced the words the
way they would if the texts were written in Indonesian. For example,
they pronounced the word "version" with an "f" instead of a "v". This
case was very much prevalent that an Indonesian listener would directly
be able to tell that these speakers were Indonesian just from the way
they pronounced English words the Indonesian way.’
‘Some speakers did not take time to read the words in their head first
before pronouncing but jumped right into reading them out loud instead.
This resulted in some major mispronunciation and they ended up
pronouncing completely different words.’

(2) transcription challenges:
‘Making sure that | transcribe exactly how they pronounced it because
some audio were in low quality and when the speakers were in doubt
they would sometimes skip certain syllables.’
‘There is this one "t" sound that is not available in English, the kind that
Javanese people pronounce when they say "bathuk (forehead)", there
was this one speaker who used this "t" to pronounce the word "bottle". |
was struggling with what to use to represent this sound and settled with
keeping the "t" because it was the closest sound representation | could
find.’

(3) suggestions for speakers:
‘Watch movies with English subtitle so that you get accustomed to
seeing the pronunciation of English words and notice how they are
usually written differently than they sound.’
‘Listen to English songs with lyrics, repeat some of your favorite lines,
compare it with the clip, make sure you pronounce the words correctly.’
‘Practice listening with transcript text.’
‘Read a book that has an audio-book companion.’
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5.5 Discussion

In the | Can Speak program we investigated two ASR-based language
learning systems that provide different types of pronunciation feedback; /
Love Indonesia (ILI) (global feedback) and NovoLearning (NOVO) (detailed
phonetic feedback). The present study addressed the following research
questions: (1) to what extent the /| Can Speak program improves students’
pronunciation, (2) whether there are differences in pronunciation
improvement between ILI and NOVO, and (3) to what extent students’ and
teachers’ evaluations of using ILI and NOVO are positive for pronunciation
learning. These three research questions are discussed in three separate
sections, 5.5.1, 5.5.2, and 5.5.3. In section 5.5.4 we discuss limitations and
future implications.

5.5.1 The extent to which the I Can Speak program
improved students’ pronunciation

Overall, we found that ILI and NOVO successfully helped enhance the
students’ pronunciation of 28 words and 28 phrases/sentences. This adds a
new, significant contribution to what ILI and NOVO can offer, after previous
research had shown that these programs can help learners reduce their
speaking anxiety and increase their language enjoyment and their
vocabulary (see Chapter 3).

A few target words do not show any improvement at all. One of the
reasons might be that these words are (more or less) familiar to the
students. For example, black is an A1-level word that seems to be very easy
and familiar to the students, but most of them mispronounced this word as
/blek/ instead of /blaek/. This might be because the students already
perceived /blek/ as the correct pronunciation of ‘black’. The phoneme /ae/
does not exist in the Indonesian sound system (Swan & Smith, 2001).
Additionally, the replacement of /ee/ with /e/ in this context cannot cause
misunderstandings. The reason why we included several familiar words as
target words in our pronunciation test and training is to help reduce students’
speaking anxiety, as students would feel too overwhelmed with too many
unfamiliar words to learn. Higher levels of foreign language (classroom)
anxiety can negatively affect learners’ language achievement (Teimouri et
al., 2019; Botes et al., 2020).

Another problematic word was ‘enough’, because the phoneme /f/ in
the last syllable was mainly pronounced as /g/. Even after the treatment, no
improvement was found for this word. One reason might be spelling
pronunciation (Swan & Smith, 2001), which can lead to ‘negative transfer’ or
‘interference’ (e.g. Bardovi-Harlig & Sprouse, 2018). The expert who made
the phonetic transcriptions also observed that most of the students seemed
to start learning English from reading instead of listening. As a result, they
tended to apply spelling pronunciation. Another reason is that most of the
students were beginners, so that perhaps they needed more practice time to
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‘digest’ the (difficult) target word and make it ‘attached’ to their short- and
long-term memory. Additionally, the pronunciation test itself might have put
significant pressure on the students, triggering anxiety and errors (Horwitz et
al., 1986).

The results of the sentence ratings indicate that overall, the students
significantly improved their sentence-level pronunciation. We did not collect
judgments of native speakers, but Crowther et al. (2016) found that non-
native and native speakers showed no differences in ratings. Moreover, the
raters were reliable. The speaking program helped the students reduce their
foreign accent and increase their comprehensibility. We found that
accentedness and comprehensibility are highly correlated and that better
accentedness scores accurately predict comprehensibility levels. Although
recently there has been a growing support for a paradigm shift in
pronunciation (from native-likeness to comprehensibility/intelligibility), it is,
however, still important to identify aspects of an accent that can have a
deleterious effect on comprehensibility/intelligibility (Munro & Derwing,
2020). Some of the problematic aspects of an accent are (1) monotone and
inappropriate primary-stress placement (Hahn, 2004), (2) segmental errors
with a high functional load (Munro & Derwing, 2006), and (3) speech rate
(too slow or too fast) (Munro & Derwing, 2001). These aspects were
mentioned by our raters as well.

In our study, it appears that the raters noted the students’ local
(Javanese) accent called medhok. Studies by Purwaningsih & Nurdiawati
(2020) and Khusniyah et al. (2021) indicate that this medhok accent
‘negatively’ influences English pronunciation of Indonesian learners.
Interestingly, Zentz (2015) reported that one male learner explained that
medhok-ness helped him sound ‘masculine’ and feel more secure when
speaking English.

We found that overall, the raters systematically gave lower
accentedness than comprehensibility scores. This is congruent with findings
in other studies (Munro & Derwing, 2020; Crowther et al., 2016). Munro &
Derwing (2020) argued in judging accentedness raters tend to focus on the
smallest deviances.

5.5.2 Differences in pronunciation improvement between
ILI and NOVO

There were significant differences between ILI and NOVO in helping improve
the students’ pronunciation. NOVO with its phonetic feedback outperformed
ILI with its global, corrective feedback in terms of reducing phonetic distance
(for word-level pronunciation), and reducing accentedness and enhancing
comprehensibility (for sentence-level pronunciation). Through NOVO, the
students could practice how to pronounce phonemes that they found
problematic. Therefore, this is perhaps what stimulates the NOVO students
to perform better than those in the ILI groups. The positive impact of
phonetic feedback has also been found in studies by Castelo (2022) and
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Tejedor-Garcia et al. (2020). Although the treatment effect indicated a
significant difference, ILI with its global, corrective feedback remained
effective for pronunciation learning. This finding echoes previous studies
such as those by Neri et al. (2008), Evers & Chen (2020), and Mroz (2018b).

Another, additional explanation might be that NOVO could be
accessed through both Ilaptop/PC and android-based application
(smartphone), while ILI could only be accessed through laptop/PC, which
might have led NOVO users to practice more.

5.5.3 Students’ and teachers’ evaluations of ILI and NOVO

The students’ and teachers’ evaluations of ILI and NOVO are generally
positive, with students scoring ILI moderately higher than NOVO, but their
overall evaluation on acceptance and use of technology was not far different,
indicating that both shared similar evaluations. NOVO was significantly
preferable than ILI regarding preference for ‘oral practice with the
website/app’ before ‘with people’. Both ILI and NOVO were perceived to help
the students increase their speaking skills, especially pronunciation.

Through the interviews, we also found that practicing with ASR
seems to help create a less anxiety-provoking environment for the students.
This is in line with studies such as by Mroz (2018b) and in Chapters 2 and 3.
Additionally, we noted that the students preferred practicing speaking alone
(individually) to practicing with friends or in turn. Our study proved the
effectiveness of individual work when using ASR. Similar findings have also
been reported by Elimat & AbuSeileek (2014), Liakin et al. (2015), Hincks
(2003), McCrocklin (2016), and Wallace (2016), that individual practice with
ASR is more effective, especially for learning pronunciation.

Teachers had an overall positive evaluation of ILI and NOVO. They
believed the systems are beneficial for pronunciation learning. ILI received
more positive perception than NOVO. One of the most crucial factors why
the teachers seemed to prefer ILI to NOVO seems to be the phonetic
feedback offered by NOVO. One of the teachers even saw this as the
weakness of using NOVO for teaching: ‘We have to learn first the phonetic
transcription, again’. The other teacher also emphasized that: ‘(vocational
high school) students will be a little bit confused about the phonetic transcript
feedback as not all teachers give them basic information about it. She
pointed out this as a ‘drawback’ of using NOVO for learning speaking by
students. It seems that the teachers were worried that (IPA) symbols in the
feedback would confuse and frustrate the students, which was not confirmed
by the results. Teachers’ unreadiness and doubt about teaching phonetic
aspects have been expressed in studies by Couper (2017), Breitkreutz et al.
(2001), and Jenkins (2007).

5.5.4 Limitations and future implications
One of the limitations of this study is that we employed read speech for
pronunciation testing, which is less representative of authentic
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communication than extemporaneous and spontaneous speech (Munro &
Derwing, 2020). Various speaking contexts and research designs are indeed
necessary to help shed more light on pronunciation learning and
assessment.

Despite the relatively short time-period for oral practice, interestingly
the students successfully improved their pronunciation. This is in line with,
for instance, McCrocklin’s (2016) experimental study, that even a short
duration of ASR-based training can positively impact learners’ pronunciation.
The relatively short amount of time also seems to imply that study from
home is less extensive (but still effective) compared to study in the
classroom. We hope that if students have a longer practice time and more
interaction with ASR-based language learning systems, they might ultimately
achieve high levels of pronunciation performance. Additionally, perhaps a
combination of the systems’ feedback (phonetic and global) can be taken
into consideration to yield better results.

5.6 Conclusions and future perspectives

This study has investigated to what extent two ASR-based language learning
systems (ILI and NOVO) can support learners in improving their
pronunciation. ILI and NOVO turned out to have a positive impact on
learners’ accurate word-level and sentence-level pronunciation as indicated
by smaller phonetic distances (in reading words) and reduced accentedness
and increased comprehensibility (in reading sentences). NOVO, with its
phonetic feedback, appeared to have a stronger learning effect than ILI, with
its global feedback.

Future studies should investigate the effectiveness of various forms
of ASR-based feedback (phonetic versus global or combination) compared
with  human feedback (peer-based and/or teacher-based) in improving
learners’ pronunciation. Additionally, it might be interesting to examine to
what extent ASR-based practice can have an impact on learners’ long-term
pronunciation performance.
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Below are the target words and phrases/sentences used in the pronunciation
pre- and post-test.

Table 5.A1 Target words and phrases/sentences

No Unit Word Phrase/Sentence

1 1 Birthday My birthday is in May.

2 1 Cool That's a cool name.

3 1 Year What year are you in?

4 1 Lost You look lost.

5 2 Examination Revise everything for the
examination.

6 2 Repeat Can you repeat that?

7 2 Mathematics I have not done my mathematics
homework.

8 2 Write Write an email to your friend.

9 3 Headache | have got a headache.

10 3 Wrong What's wrong?

11 3 Cake What about some chocolate cake?

12 3 Cheese There is cheese and tomato.

13 4 Fridge Over there in the fridge.

14 4 Change There is one pound sixty change.

15 4 Magazine How much is this magazine?

16 4 Bottle Do you have a bottle of water?

17 5 Size Do you have size eleven?

18 5 Color What color would you like?

19 5 Black But not in black.

20 5 Trainer | really like the trainers.

21 6 Celebration We are going to have a celebration.

22 6 Idea That's a great idea.

23 6 Listen Listen, it's his birthday next week.

24 6 Cinema How about going to the cinema?

25 7 Twice | have been to visit him twice

26 7 Enough | think it is enough.

27 7 Originally She is from Mexico originally.

28 7 Version Is that the new version?
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Table 5.A2 The raters’ demographic information

Rater’s | TOEFL ITP / Current Education | Teaching | Teaching
Code IELTS score occupation level years speaking
experience
M1 563 /6.5 Freelance Bachelor 0.5 Yes
English tutor; (six Target:
Master’s months) elementary
student and junior
high school
students
M2 573 Master’s Bachelor 0 No
student
M3 527 English teacher | Master 14 Yes
Target:
senior and
vocational
high school
students
F1 527 English Master 6 Yes
teacher; Target:
translator cadets and
senior high
school
students
F2 533 English teacher | Bachelor 0.17 Yes
(two Senior high
months) school
students
F3 540 Website Master 0 No
translator
F4 540 English tutor Master 6 Yes
Target:
elementary,
junior and
senior high
school
students
F6 6.5 English teacher | Master 7 Yes
Target:
junior high
school
students
F7 540 Doctoral Master 10 Yes
student; Target:
English teacher senior high
school

students
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Appendix 5.B

Student Questionnaire

General

1. The instructions and tutorials on how to do speaking practice are clear
enough.

2. | think the buttons on the screen are easy to use.

3. The I Can Speak program is self-paced so | can learn in my own time and
schedule.

4. | think the I Can Speak program is visually attractive.

5. | think the | Can Speak program motivates me to learn English, especially
speaking.

6. The daily/regular reminder sent to the WhatsApp group helps remind me
to practice.

7. The | Can Speak program helps me reduce my English speaking anxiety.
8. The | Can Speak program helps me increase my self-confidence in
speaking English.

Pronunciation Exercises

9. | think the pronunciation exercises are fun to do.

10. | like speaking into the microphone on the website/app as it is a new
experience for me.

11. I understand the feedback provided in the pronunciation exercises.

12. I learn from the feedback provided in the pronunciation exercises.

13. The Indonesian translation provided on the website/app helps me
understand the meaning of words that | speak.

14. | learn from the videos shown at the beginning of speaking practice.

15. The replay feature helps me re-listen to my pronunciation.

16. The feature for listening to the pronunciation examples helps me know
the correct pronunciation.

17. | think the words | learn on the website/app are useful.

18. | think the dialogs are realistic (like in daily life).

19. | think the pronunciation exercises on the website/app are: (too difficult -
too easy)

Additional (only for the students who used ILI)

20. | like the feature Top 20 students because it makes me more
competitive.

21. The feature My Secret Diary is interesting because | can write my
experience there.

22. The feature | Can Speak Chart helps me stay updated on my
development and progress during practice using the website.

23. Posting on What'’s new is fun to do.

24. | think the feature chatting will make it easier for me to chat with other
users.
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25. Speaking practice on the website should be able to be done through
other media besides laptop/ computer, for example smartphone.

Additional (only for the students who used NOVO)

20. The progress display (high score, status, and progress percentage) on
the dashboard helps me update on my development and progress.

21. | like that the speaking exercises can be done both via laptop/computer
and smartphone, and both through the website and app on Playstore.

Overall appreciation

- If given another chance in the future, do you want to continue practicing
speaking through the | Can Speak program? (Yes/No)

- If there is no incentive or money prize, are you still interested in practicing
speaking through the | Can Speak program? (Yes/No)

- Did you learn to speak better English through the | Can Speak program?
(Yes/No)

- Which one do you prefer; practicing speaking first with the website/app
then with people or immediately practicing speaking with people?

- What grade (from 1 to 10) would you give to this speaking practice
program?
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Appendix 5.C
Teacher Questionnaire
1. Performance Expectancy (PE)

PE1 - With ILI/NOVO students would be able to learn the pronunciation of
English sounds better.

PE2 - With ILI/NOVO students would be able to intensively practice word-
level and sentence-level pronunciations that are useful on a daily basis.

PE3 - With ILI/NOVO students would be able to receive individual and
immediate feedback on their pronunciation effectively, which might enhance
their learning motivation.

PE4 - | think the speaking exercises equipped with remediation
(opportunities to correct mistakes) on ILI/NOVO are useful and relevant for
use in my courses.

PE5 - By having students use ILI/NOVO in the classroom setting | could
spend more time to prepare for the follow-up activities during my lessons.
PE6 - | am afraid that students will learn incorrect things when they use
ILI/NOVO.

2. Effort Expectancy (EE)

EE1 - | think ILI/NOVO is easy to use.

EE2 - ILI/NOVO is compatible with the teaching methods | use.

EES3 - Students have the basic knowledge that is necessary to use ILI/NOVO
successfully.

EE4 - Using ILI/NOVO might be frustrating for me.

3. Facilitating Conditions (FC)

FC. | have all the means to use ILI/NOVO (computers with an internet
connection, headsets).

4. Social Influence (SI)

Sl. | think people in my work environment would be helpful if | want to use
ILI/NOVO for teaching.

5. Intention of Use (loU)

loU. If I get the chance, | will use ILI/NOVO in my teaching, especially
speaking.






CHAPTER 6

Discussion and Conclusion
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6.1 The research questions

The overarching research question addressed in this thesis is: fo what extent
does ASR-based language learning practice affect Indonesian EFL learners’
Foreign Language Speaking Anxiety (FLSA), Foreign Language Enjoyment
(FLE), vocabulary, and pronunciation?

Three rounds of experiments were carried out in Indonesia, with a
total of 922 secondary school students. On the basis of the empirical
outcomes, we have provided answers to this central research question
articulated in a number of research subquestions, which have been
addressed in Chapters 2, 3, 4, and 5.

We highlight the most important points of our investigations in the
following subsections. Section 6.1.1 focuses on the effects of practicing with
our ASR-based language learning systems, / Love Indonesia (ILI) and
NovoLearning (NOVO), on learners’ affective dimensions (FLSA and FLE).
Section 6.1.2 discusses the impacts of practicing with ILI and NOVO on
learners’ cognitive language proficiency (vocabulary and pronunciation). In
section 6.1.3 we discuss whether the two ASR-based language learning
systems used produced different results and what the advantages and
disadvantages of the two systems are. In section 6.2, general conclusions
are drawn based on our research results. In section 6.3 the limitations of our
research and future research directions are discussed. Finally, section 6.4 is
an epilogue with a broader perspective on the role and importance of English
and teaching English in Indonesia.

6.1.1 Practicing with ILI and NOVO: Less speaking anxiety
and more fun

In our first experiment reported in Chapter 2, we confirmed that FLSA was
present in 573 secondary school students. The students indicated a
moderate-to-serious level of FLSA. Students that were selected for interview
sessions reported experiencing psycho-physiological symptoms associated
with anxiety, for example, perspiring, stammering, nervousness, trembling,
and many others, and that speaking practice in almost all kinds of forms was
anxiety-provoking. We also found that two learner variables, self-ratings of
English skills and frequency of English use in daily life (not including at
school), show significant correlations with FLSA. Lower skills and less
frequent use are related to a higher level of FLSA. These findings provide
additional support to those of other relevant studies investigating FLSA in
Indonesian EFL learners, such as Abrar et al. (2018), Mukminin et al. (2015),
Padmadewi (1998), Sirait (2015), and Tutyandari (2005).

Based on the statistical analyses of the results of the pre- and post-
intervention FLSA questionnaires, our intervention did not result in a
significant reduction in students’ FLSA. We assume that this might be due to
the very short duration of the ASR-based interventions (only about 90
minutes for each system) and several technical errors in the websites, which
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appeared during the experiments. However, our interviews with English
teachers and a selection of students revealed that our ASR-based language
learning systems, ILI and NOVO, seemed to have potential for reducing
students’ FLSA. Longer practice time with ASR might be more effective in
helping alleviate students’ FLSA.

We decided to lengthen the duration of the ASR-based experiments
in our second experiment reported in Chapter 3 (to approximately 360
minutes) as a ‘lesson learned’ from our previous experiment. This time our
hypothesis was confirmed. Overall, the students significantly reduced their
FLSA levels. Additionally, we investigated whether our intervention
contributed to increasing students’ Foreign Language Enjoyment (FLE). The
results were positive, which suggests that the students had more fun in
learning English — including but not limited to practicing speaking. Although
the students indicated an already high score of FLE in the pre-intervention
questionnaire (above 3 out of 5, on average), our intervention seemed to
have offered a unique, engaging language learning atmosphere to the extent
that it significantly helped enhance the students’ FLE levels.

These two opposite affective variables — FLSA and FLE — had a
clear, negative relationship. Similar findings were also obtained in studies by
Jiang and Dewaele (2019) and Resnik and Dewaele (2020), except that
those studies investigated FL Classroom Anxiety, while we focused
specifically on FLSA. Although FLSA and FLE are found to be negatively
related, they appear to be distinct dimensions, which reveal complementary
sources of emotional information.

Another interesting aspect that we found to be useful for students to
create a more relaxing and less anxiety-provoking language learning
atmosphere in EFL classrooms is the use of local folklore narratives. We
used one of the most famous stories in Indonesia, namely Malin Kundang
from West Sumatra. Nyoman and Gana (2018), Prastiwi (2015), and
Sukmawan and Setyowati (2017) reported positive effects of local folklore
when used in Indonesian EFL classrooms (see also Lwin and Marlina, 2018,
for a relevant investigation of using folktales as a way to operationalize the
paradigm of teaching English as an international language).

6.1.2 Practicing with ILI and NOVO: Enriching vocabulary
and enhancing pronunciation

As part of our second experiment reported in Chapter 3 and Chapter 4, we
investigated to what extent our ASR-based language learning systems, ILI
and NOVO, contributed to improving students’ (written) receptive and
productive vocabulary. Overall, the students in the treatment groups
increased their knowledge of the targeted vocabulary (40 words) after using
the systems. Interestingly, we also found that the students in the control
group increased their vocabulary knowledge, but their improvement was not
as strong as those in the treatment groups.
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When analyzed in more detail, we discovered that the systems
successfully helped the students enhance more their receptive than
productive vocabulary. This was to be expected as productive vocabulary is
more difficult to learn and, consequently, learners generally increase their
receptive vocabulary before their productive vocabulary (Pignot-Shahov,
2012). To help develop the productive knowledge which is necessary for
successful communication, a relatively large receptive vocabulary is needed
(Milton, 2009).

Another interesting finding was that, overall, students’ vocabulary
knowledge was correlated to word frequency indicated by Corpus of
Contemporary ~ American English (COCA) word frequencies
(bttps://www.english-corpora.org/coca/) and the Common European
Framework of Reference (CEFR) level. This suggests that teachers need to
consider ‘scaffolding’ when teaching vocabulary, for example, by using more
frequent words first and gradually moving to less frequent ones, and make
sure that their students’ proficiency level suffices to deal with the targeted
words.

We examined the effects of ASR-based language learning practice
on students’ pronunciation in our second and third experiments. In the
second experiment reported in Chapter 4, we investigated a limited subset of
participants (n=24) that took part in the pronunciation pre- and post-test, with
eight students per condition (ILI, NOVO, and control). We found that the
students in the treatment groups (ILI and NOVO) significantly improved their
pronunciation of the targeted words (n=40) and outperformed those in the
control group. The students who received no ASR-based intervention did not
show any improvement in their pronunciation. This might be because the
students in the control group had less pronunciation practice time with
feedback in their traditional classroom.

We decided to include more students (n=117) in our last experiment
reported in Chapter 5 and analyzed their pronunciation improvement using
different measures. We found that the students enhanced their word-level
and sentence-level pronunciation after practicing with ILI or NOVO, as
shown by smaller phonetic distances, reduced accentedness, and increased
comprehensibility.

Another fascinating point we found is that most students appeared to
have a relatively strong local accent of Javanese, called medhok. As
nowadays the notion of World Englishes has become central, and there has
also been a paradigm shift in pronunciation instruction (from native-
speakerism to intelligibility), Indonesian EFL learners, including those with
local accents, should not feel embarrassed when their interlocutors notice
their accents. As long as their speech is intelligible or comprehensible, there
should be no communication breakdown or failure in the target language.
Learners also need not to try so hard to imitate native speakers of English
and should not aim to achieve an American or British native accent as their
ultimate goal. However, we believe that it is still important to have a native-
speaker model in teaching and learning pronunciation as one of the
alternative references. Interestingly, the use of ASR-based language
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learning systems can facilitate learners who aim for native-likeness and/or
those who pursue comprehensibility and/or intelligibility in speaking, as these
systems support flexibility in, among others, two criteria of the so-called
‘Smart-CALL systems’ proposed by Colpaert (2018a; 2018b; 2020), namely
‘personalization’ and ‘contextualization’.

6.1.3 The different effects, advantages, and disadvantages
of using ILI and NOVO

The different effects

The main differences between ILI and NOVO are: (1) ILI offers global,
corrective feedback, while NOVO is equipped with detailed phonetic
feedback, (2) ILI can only be accessed by using computers or laptops
(through web-browsers), while NOVO supports use in computers/laptops
and smartphones (and is also available on Google Play Store), (3) Log files
on ILI are restricted to the extent that it can only identify users’ usage time in
‘days’ and store limited recorded audio-files, while NOVO has a more
advanced log-file system that can recognize users’ specific usage time in
‘hours, minutes, and seconds’ and has a larger capacity to store recorded
audio-files.

In our first experiment reported in Chapter 2, we found that there
was a significant main effect of the system and a significant effect of the
order of web-experiments on the UEQ scores. Additionally, their interaction
was significant. This means that the groups who tried ‘NOVO first, ILI later’
had less positive perceptions of the latter, but vice versa, those who
practiced with ‘ILI first, NOVO later indicated more positive perceptions of
the latter. This indicates that, when it comes to practicing with and evaluating
the second product, the students might have higher expectations, that is they
expect to experience a better language learning system. The ‘NOVO first, ILI
later’ groups did not have such a better experience using the second product
(IL1). This outcome is in favor of NOVO. However, the evaluations of both
websites were positive, including the aspect of ‘motivating’ — one of the three
highest scoring items besides ‘valuable’ and ‘good’.

In our second experiment reported in Chapters 3 and 4, we did not
find any different effects of feedback provided by ILI and NOVO on reducing
students’ FLSA, enhancing their FLE, and improving their vocabulary and
pronunciation — both systems were considered effective and there was no
significant difference. This implies that both systems — with different types of
feedback — had similar, positive effects on the four outcome variables
investigated. We argued that this might be because the students generally
had a lower proficiency level, so that they did not obtain more benefits from
the more advanced, phonetic feedback provided by NOVO, compared to the
global, corrective feedback they received from ILI. The students not making
the most of the NOVO phonetic feedback might also be due to the limited
time allotment for practice with the system.
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In our third experiment reported in Chapter 5 — as we were still
curious to examine the different effects of feedback provided by ILI (global,
corrective feedback) and NOVO (phonetic feedback) — we lengthened the
duration of the experiment and discovered that the different types of
feedback offered by ILI and NOVO had significant, distinct effects on all of
the three scores measured. NOVO appeared to outperform ILI, but ILI
remained effective for pronunciation learning. These findings echo those of
previous studies on the positive effects of phonetic feedback in ASR
(Castelo, 2022; Tejedor-Garcia et al., 2020), as well as the positive impact of
global, corrective feedback in ASR (Neri et al., 2008; Evers & Chen, 2020;
Mroz, 2018b).

The advantages and disadvantages of using ILI and NOVO for EFL learning
in Indonesia

In addition to the main advantages discussed in Sections 6.1.1 and 6.1.2,
another advantage of using ILI and NOVO is that both systems offer a real
solution to the three primary speaking problems that occur in many
Indonesian EFL classrooms; limited oral practice time, insufficient feedback
on speaking, and teachers’ low speaking-competence. Teachers can utilize
such systems to facilitate speaking activities to their students. The programs
can also support teachers in providing clearer or more standardized
examples (related to speaking skills), monitoring their students’ progress and
keeping them updated about that progress.

Speaking to the systems appears to be less anxiety-provoking than
speaking to persons. Students do not feel shy speaking in front of the
computers. Additionally, when students speak to peers/people (in English),
words may be mispronounced and may cause their interlocutors to have
difficulties in understanding or even bully or laugh at the mistakes. Moreover,
speaking to persons requires appropriate facial expression and gestures.

However, the systems can only be run in classrooms supported with
computers or laptops and internet connection. Teachers should encourage
their students to use the systems outside school-time. Additionally, there are
still some technical issues in both systems that need to be solved for a better
language learning experience in the future. ILI should be further developed
and ‘repaired’ because it still lacks crucial, supportive features that may give
more benefits to students as users of the system, such as quality speech
recognizers, accessibility, and log-file system. NOVO is already a well-built
system, but perhaps it can improve its quality or affordance by incorporating
more interactive features (among users), such as a feature that enables
chatting or talking to other users in the system.

6.2 General conclusion

As human beings, learners bring along their emotions, also to their EFL
classrooms. This makes emotions an inseparable part of learners’ lives and
these emotions seem to play a certain role in their language achievement
and performance, which has been fascinating to delve into. This is especially
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important in the Indonesian context where EFL learners appear to
experience anxiety when it comes to speaking and where learners enjoy (or
not) learning English in their ‘crowded’ EFL classrooms. Additionally,
vocabulary and pronunciation learning and teaching has frequently been
underestimated and/or neglected in EFL classrooms. These two pivotal
elements — vocabulary and pronunciation — appear to affect learners’ overall
speaking competence.

The research reported on in this thesis confirms our expectations
about the positive effects of two ASR-based language learning systems, /
Love Indonesia (ILl) and NovolLearning (NOVO), on learners’ FLSA, FLE,
vocabulary, and pronunciation. We have found that our systems have
successfully reduced learners’ FLSA and enhanced their FLE. Learning in an
FL classroom with a less anxiety-provoking and more fun atmosphere may
help learners have ‘a breath of fresh air’ and feel more relaxed, so that they
can acquire and learn the target language better. We have also discovered
that our systems have significantly improved learners’ (receptive and
productive) vocabulary knowledge and (word-level and sentence-level)
pronunciation. These results confirm the affordances offered by ASR-based
systems as promising language learning tools in EFL classrooms in
Indonesia, where large classroom sizes and limited time for teaching
speaking cause a lack of speaking practice and insufficient oral feedback.
Our research also supports recent studies on the use of ASR-based practice
for pronunciation learning in the Indonesian context (see Kholis, 2021;
Subkhan, 2020; Rayshata & Ciptaningrum, 2019). These mentioned studies,
however, only focus on using existing ASR-based systems — Elsa Speak,
Speech Text & Text Speech by Softwiz, and Google’s Voice Search
Application (GVSA), respectively —, while our research offers more unique
investigations of the use and effects of two personalized ASR-based
language learning systems, ILI and NOVO.

Overall, we have shown that our systems, ILI and NOVO, have been
able to offer a four-in-one effect or affordance that may be useful for
teaching and learning speaking in EFL classrooms in Indonesia. By reducing
learners’ FLSA, enhancing their FLE, and improving their vocabulary and
pronunciation, it is hoped that learners will be able to improve their English
proficiency level, so that, in the future, Indonesia will be no longer included in
the category of ‘countries with low proficiency’ and will eventually grow as a
developed country with the help of, among others, quality human resources
professionals that are proficient in English.

6.3 Limitations and future directions

As one of the limitations, we note that in the research reported on in this
thesis, we only included a particular type of secondary school (a vocational
high school) in Kudus, Central Java, Indonesia. It is possible that the results
might be different in a different context. Besides, there was a huge gender
imbalance between boys and girls in our experiments. We conducted the
research at a school that offers study programs that are mostly chosen by
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boys. Having gender as a research variable would have contributed to in-
depth discussions about the different effects of practicing with ILI and NOVO
by male and female participants. For example, some studies report that girls
indicate more positive attitudes towards technology than boys (e.g.
Khaddage and Knezek, 2013; Taleb and Sohrabi, 2012), and girls also
experience both more positive and more (mild) negative emotions in the FL
classroom (Dewaele et al., 2016). However, recruiting female students and
conducting experiments in other schools was a too strong challenge during
the COVID-19 pandemic.

We also notice that our systems, ILI and NOVO, are not perfect.
Some technical issues were encountered during the research we carried out.
Besides, these systems can only be implemented in classrooms that offer
facilities such as computers or laptops and a stable internet connection.

Another limitation is that we did not conduct any delayed post-tests
to investigate retention or long-term effects of practicing with ILI and NOVO
on the four variables in question, especially emotions — as they are more
dynamic — such as FLSA.

In the research reported on in this thesis, we always included a new
set of students in each of the experiments we carried out. We prioritized to
gain newer perspectives and evidence by involving hundreds of students as
each student is a unique individual and has their own learning trajectories,
which might make our research more meaningful and impactful. On the other
hand, longitudinal data (by including the same research participants from the
beginning to the end of the experiments) may help examine students’
dynamics when practicing with ILI and NOVO, whether they progress or
regress, and tracking upward and downward situations in the students’
performance and achievement.

In addition to the abovementioned suggestions for future research, it
might be useful and enlightening to propose a distinct construct of Foreign
Language Speaking Enjoyment (FLSE) and develop the FLSE
questionnaire. The proposed construct seems to be logical and a good
response to the widely discussed construct of FLSA, a separate (but related)
construct under FL(C)A.

Inspired by a study by Gregersen (2005), who examined nonverbal
cues as clues to the detection of FLA, additional insights might be obtained
by investigating the presence of FLSA from a biomedical perspective. For
example, learners’ heart rate, skin conductivity, and body temperature could
be measured while speaking in an FL. This will be compared with when
learners listen, read, and write in an FL and investigate if there is any
significant difference among anxiety in these four basic language skills.
Challenges to realize this idea may come in the form of, among others,
limited research equipment, intensive preparation and development of such
systems, and how to apply the equipment on learners in a natural language
learning setting, so that they will not feel burdened and more anxious when
attached to the equipment.
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6.4 Epilogue

English has continuously gained ground as the first and foremost
international language in many non-English speaking countries due to mainly
what Crystal (2006) argued as ‘functionality’. This has been reflected in
significant, positive correlations between English proficiency level/status and,
at least, eight global country performance indexes (Education First, 2021).
This fact seems to strengthen an (already) appealing image of English as a
tool for country development, especially in the eyes of lower-middle-income
nations, including Indonesia.

The presence of English and its ‘super’ power in Indonesia has
recently started to receive serious criticism from scholars who have
investigated the extinction of local languages as ‘mother tongue’. Despite
controversies over the use of the term ‘mother tongue’, many scholars in
Indonesia have still used this term for their studies (e.g Budhiono, 2009;
Ratnawati et al., 2021; Suciartini and Sugiharni, 2018; Widodo, 2021).
English appears to be one of the most influential factors that triggers a
growing phenomenon of language shift among Indonesians whose mother
tongue or native language is one of the many local languages.
Consequently, this causes a significant, gradual loss of native speakers of
local languages, as shown by, for example, the decreasing number of native
speakers of Javanese — the largest local language in Indonesia — in the last
four years (Simons and Fennig, 2017; 2021).

Concrete evidence signaling this loss can be seen from the fact that
(1) Indonesians, especially youths, seem to avoid communication using their
local languages (despite their mother tongue or native language), and (2)
Indonesian parents feel reluctant to transmit their mother tongue (local
languages) and the embedded values to their children. | called these two
phenomena primary symptoms of the ungrateful child syndrome (Bashori,
2022)', a proposed term to show satire or criticism with an analogy of
‘speaker and his/her mother tongue (native language)’ and ‘child and his/her
mother’. This implies and, at the same time, suggests that it is obligatory for
a child/speaker to respect, protect, and not forget about his/her mother
(tongue) or native language.

The fact that many Indonesians consider speaking/mastering
English as more prestigious and useful than their local languages (despite
their mother tongue) and feel that English brings more privileges for a better
future as it is widely used in various domains and settings (e.g. scholarship

In March 20, 2022, | was announced as the winner of a national opinion-writing
competition held by the Linguistic Society of Indonesia. The topic of this competition
was ‘Young generation and the future of local language(s) as a mother tongue’.
Among about 262 writers/articles, my opinion article (written in Indonesian) entitled
‘Geser Gusur Bahasa Daerah dan Sindrom Anak Lupa Diri’, which is translated as
‘Shifting - Displacing Local Languages and Ungrateful Child Syndrome’ got the first
place after careful evaluation by nine Indonesian jury members who have expertise in
linguistics.
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applications, job employment, international programs at schools and
universities, global events) leads to a severe language contestation in
Indonesia. However, it is not possible to reject the presence of English in
Indonesia as this language is inevitably needed to help improve the country’s
development. Besides, English has also been perceived positively by
Indonesians and has not been found to be against Islam, a majority religion
in Indonesia (Dewi, 2015).

The government needs to focus on how to create a balance among
all languages (local, national, and foreign) in Indonesia, so that the strongest
language will not ‘kill’ its ‘counterparts’, and contemporary global linguistic
ecology (Phillipson & Skutnabb-Kangas, 1999) can be continuously upheld.
Family-based and society-based education for first (local) language
acquisition are two of the options that should be taken into consideration.
Encouraging local languages to be used as the official language of
instruction in particular school subjects in formal education is also another
good point to ponder.

Perhaps Automatic Speech Recognition (ASR) for EFL learning in Indonesia
can help to bridge the gap.

The Indonesian government has positioned English as a compulsory subject
at the secondary level, the context of our research. Many attempts have
been made to help English teachers in Indonesia manage their ‘crowded’
EFL classrooms and improve their students’ language skills, especially
speaking. My interviews with several English teachers in Kudus, Central
Java, made clear that there are at least four main issues that the teachers
encounter when teaching speaking: (1) large classroom size, (2) limited time
allotment, (3) too many learning materials to cover/teach (mandated by the
national syllabus/curriculum), and (4) teacher’s low competence in speaking
and unreadiness to include phonology-related teaching. This corroborates
findings in studies by, for example, Ariatna (2016), Sulistiyo (2016), and
Sundari (2017). This also results in, among others, a lack of speaking
practice time in classrooms and insufficient feedback on students’
pronunciation.

Technology-based innovations in EFL learning and teaching
(speaking) have recently been mushrooming considering that today’s
learners are digital natives. Learners are nowadays more familiar with and
skilled in using various products of technological development, such as
learning websites or e-learning, android-based applications, social media,
and the Internet. One of the promising innovations for teaching and/or
learning speaking is the use of Automatic Speech Recognition (ASR)-based
language learning systems. Numerous studies indicate that ASR-based
practice has been effective in enhancing students’ speaking skills, especially
pronunciation (Cucchiarini and Strik, 2017; Cucchiarini et al., 2009;
McCrocklin, 2016; Mroz, 2018a), and students also feel less anxious and
enjoy more using such systems for oral practice (e.g. Mroz, 2018b).

In the Indonesian context, relatively few studies have discussed the
potential effects of ASR-based practice on secondary school students’ affect
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(FLSA and FLE) and speaking skills (vocabulary and pronunciation). In the
research reported on in this thesis, we have bridged this gap by providing
new evidence and perspectives that may shed more light on how ASR-
based language learning practice positively impacts EFL learning and
teaching (speaking) in Indonesia.
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Samenvatting

Leerders van het Engels als vreemde taal brengen ook hun emoties
mee naar het klaslokaal. Menselijke emoties vormen een onafscheidelijk
deel van taalleerders en deze emotionele bagage speelt een belangrijke rol
in hun leerprestaties en hun gedrag in de klas. Dit geldt vooral in het geval
van een land als Indonesié waar leerders van het Engels angst voelen
wanneer ze Engels moeten spreken, een taal die ver van hen afstaat, terwijl
ze ook nog in overvolle klaslokalen zitten. Deze angst kan blokkerend
werken en er is onvoldoende tijd en gelegenheid om woordenschat en
uitspraak te oefenen om die angst weg te nemen. De woordenschat en de
uitspraak zijn evenwel wezenlijke onderdelen van de spreekvaardigheid.

We onderzochten de effecten van het aanvullend gebruik van twee
digitale taalleersystemen (CALL — Computer Assisted Language Learning),
beide met automatische spraakherkenning (ASH), | Love Indonesia (ILI)
enNovolLearning (NOVO). De overkoepelende onderzoeksvraag was in
welke mate deze systemen van toegevoegde waarde zijn in het
standaardcurriculum voor: [1] het terugbrengen van de angst om een
vreemde taal te spreken, [2] het verhogen van het plezier in een vreemde
taal, [3] de receptieve en productieve woordenschat, en [4] de uitspraak op
woord- en zinsniveau. In drie dataverzamelingsrondes zijn middelbare
scholieren onderzocht, in een voor- en een nameting.

De onderzoeksuitkomsten in de hoofdstukken 2 t/m 5 laten zien dat
het aanvullend gebruik van beide taalleersystemen leidde tot een
vermindering van de spreekangst en een verhoging van het taalleerplezier.
We vonden ook dat het gebruik van beide systemen leidde tot een
verbetering van zowel de receptieve als productieve woordenschat alsook
de uitspraak op zowel woord- als zinsniveau. Er was niettemin een verschil
tussen beide systemen in de uitkomsten op uitspraak. NOVO boekte betere
resultaten in uitspraak en dat bevestigt de noodzaak om verder onderzoek te
doen naar de gecombineerde rol van taalspecifieke en leerderspecifieke
feedback in digitale leeromgevingen.

Bij elkaar genomen bevestigen deze resultaten vooral het nut van de
inzet van digitale taalleermethodes met ASH. Een dergelijke voorziening
moet nadrukkelijk beschikbaar komen als aanvullende standaardvoorziening
in een taalleercontext zoals in Indonesi€. De gebruikte CALL
taalleersystemen met ASH moeten verder ontwikkeld en geintroduceerd
worden, om beter ingepast te raken in het Indonesische onderwijssysteem
en om uiteindelijk de spreekvaardigheid in het Engels op een hoger peil te
brengen.
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Summary

As human beings, learners bring along their emotions also to their
English as a Foreign Language (EFL) classrooms. This makes emotions an
inseparable part of learners’ lives, which plays an important role in their
language achievement and performance. This especially applies in the
Indonesian context where EFL learners appear to experience anxiety when it
comes to speaking English. Additionally, vocabulary and pronunciation
learning and teaching have frequently been underestimated and/or
neglected in EFL classrooms. These two pivotal elements — vocabulary and
pronunciation — appear to affect learners’ overall speaking competence.

We investigated the effects of two Automatic Speech Recognition
(ASR)-based language learning systems, | Love Indonesia (ILI) and
NovoLearning (NOVO), on [1] students’ Foreign Language Speaking Anxiety
(FLSA), [2] Foreign Language Enjoyment (FLE), [3] receptive and productive
vocabulary knowledge, and [4] word-level and sentence-level pronunciation.
The overarching research question addressed in this thesis is: to what extent
does ASR-based language learning practice affect Indonesian EFL learners’
FLSA, FLE, vocabulary, and pronunciation? On the basis of the empirical
outcomes, we provided answers to this central research question which was
articulated in the subquestions addressed in Chapters 2, 3, 4, and 5.

The research reported on in this thesis confirms our expectations
about the positive effects of practicing with ASR-based language learning
systems on the four outcome variables investigated. We found that our
systems successfully reduced learners’ FLSA and enhanced their FLE.
Learning in an EFL classroom with a less anxiety-provoking and more fun
atmosphere helps learners have ‘a breath of fresh air’, feel more relaxed,
and acquire the target language better. We also discovered that our systems
significantly improved learners’ (receptive and productive) vocabulary
knowledge and (word-level and sentence-level) pronunciation. Interestingly,
the different types of feedback provided by ILI (global, corrective feedback)
and NOVO (specific feedback on phonetic features) had significant, distinct
effects on all three pronunciation measures — phonetic distance (word-level),
accentedness and comprehensibility (sentence-level). NOVO outperformed
ILI, but ILI remained effective for pronunciation learning. Overall, these
results confirm that ASR-based systems are promising language learning
tools in EFL classrooms.

In the Indonesian context, relatively few studies have discussed the
potential of ASR-based practice for secondary school students’ affect (FLSA
and FLE) and speaking skills (vocabulary and pronunciation). In this thesis,
we have bridged this gap by providing new evidence and perspectives that
may shed more light on how ASR-based language learning practice
positively impacts EFL learning and teaching (speaking) in Indonesia.
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Contributions

Chapters 2, 3, 4, and 5 are based on original research articles featuring the
PhD candidate as first author. The articles were co-authored by promotors
Prof. dr. R. van Hout and dr. H. Strik, and co-promotor dr. C. Cucchiarini.
The PhD candidate employed two automatic speech recognition-based
language learning systems in his research project: / Love Indonesia (ILI) and
NovoLearning (NOVO). ILI was designed and developed by the PhD
candidate with the help of his colleagues in Indonesia, while NOVO is a
learning application product developed by NovolLearning, a spin-off company
from the Faculty of Arts, Radboud University Nijmegen, the Netherlands. To
allow for a full assessment of the PhD candidate’s work, the contributions of
the candidate and other members of the research team are described below.

Chapter 2

PhD candidate

The candidate conducted a literature review, designed and developed ILI
(helped by his expert Indonesian colleagues), collected data from the first
experiment in Indonesia, analyzed the data with assistance from the
supervision team, and wrote the paper.

Co-authors

The supervision team provided extensive feedback on the research design,
helped communicate/cooperate with NOVO, pointed the candidate to
pertinent references, helped analyze the data, and gave frequent comments,
suggestions, and editing help during the writing process.

Chapter 3

PhD candidate

The candidate conducted a literature review, updated and upgraded the
content or learning materials used in ILI (helped by his expert Indonesian
colleagues), collected data from the second experiment in Indonesia,
analyzed the data with assistance from the supervision team, and wrote the
paper.

Co-authors

The supervision team provided extensive feedback on the research design,
helped communicate/cooperate with NOVO, pointed the candidate to
pertinent references, helped analyze the data, and gave frequent comments,
suggestions, and editing help during the writing process.
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Chapter 4

PhD candidate

The candidate conducted a literature review, used the collected data from
the second experiment in Indonesia, analyzed the data (using variables and
analysis methods different from those in Chapter 3) with assistance from the
supervision team, and wrote the paper.

Co-authors

The supervision team provided extensive feedback on the research design,
pointed the candidate to pertinent references, helped analyze the data, and
gave frequent comments, suggestions, and editing help during the writing
process.

Chapter 5

PhD candidate

The candidate conducted a literature review, updated and upgraded the
content or learning materials including the type of immediate, personalized
feedback used in ILI (helped by his expert Indonesian colleagues), collected
data from the third experiment in Indonesia, analyzed the data with
assistance from the supervision team, and wrote the paper.

Co-authors

The supervision team provided extensive feedback on the research design,
helped communicate/cooperate with NOVO, pointed the candidate to
pertinent references, helped analyze the data, and gave frequent comments,
suggestions, and editing help during the writing process.
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RDM (Research Data Management)

1. Which existing data were used:
No existing data were used in the research reported on in this thesis.

2. Which new data were created:

We employed new data that we obtained from our three rounds of data
collection in Indonesia (2018-2021). We reported and analyzed them in
Chapter 2 (based on the results of our first experiment), 3 and 4 (second
experiment), and 5 (third experiment).

3. If personal data were collected, how privacy issues were dealt with
(in terms of ethical permissions and GDPR requirements):

- We first proposed an ethical approval from the EACH (Ethics
Assessment Committee Humanities) and then received the approval
with the application number of 2018-5878. Following the policy of the
Radboud University, the research data will be stored for a minimum
of 10 years on the RU network drive.

- We distributed the consent forms to the participants, in which the
form explicitly stated that the obtained data would only be used for
research purpose.

- We also pseudonymized the transcripts (and the analyses) by
replacing the participants’ names with subject id’s (for example
numbers, letters, and/or a combination of letters and numbers).

4. If data can be shared for re-use with others, where and under which
access conditions the data can be accessed (locations, URLS).

The data can be accessed through the Radboud University repository:
https://doi.org/10.34973/8b2w-sc68 (Chapters 2, 3, 4, and 5).

The data can be shared for re-use with others under the conditions that
users/researchers explicitly acknowledge the involved researchers (Muzakki
Bashori, Roeland van Hout, Helmer Strik, and Catia Cucchiarini) and explain
from which research the data was obtained from, for example, by referring to
our publications (e.g. Bashori et al., 2020; 2021; 2022).
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