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Abstract

Morphological awareness and vocabulary knowledge are two (among many) components of
multi-faceted word knowledge critical for language development and ultimately, academic
performance, as they strongly correlate with other essential, literacy-related skills, such as
spelling, writing and reading comprehension (Ramirez, Chen, Geva & Kiefer, 2010). Devel-
oping these types of knowledge is a non-linear process for school-age children: morphologi-
cal awareness, in particular, involves long-term learning towards a full mastery beginning in
middle childhood and continuing through adolescence. Such learning processes can pose sig-
nificant challenges especially for children attending a school entirely in a second language
(L2) while speaking, as a first language (L1), a language which is ethno-linguistically minori-
ty in status in the larger (L2) society. Despite globally growing populations of L2 children in
school settings, little is known about the nature of morphological/vocabulary knowledge in
one language, relative to the other, especially when children are learning two typologically
distant languages with different writing systems. The current study, situated within the theo-
retical framework of multicompetence (Cook, 2003), set out to investigate specific aspects of
vocabulary knowledge and morphological awareness in different groups of English- and Jap-
anese-speaking monolingual and bilingual children, whilst also examining the extent to which
English morphological awareness influences/or is influenced by Japanese morphological
awareness among the bilingual sample.

The purpose of the study is largely three-fold. One was to examine the children’s abil-
ity to understand and express a connection between a word and its meaning. The former taps
into receptive vocabulary knowledge, whereas the latter expressive vocabulary knowledge.
Two vocabulary tests were administered to three groups of children per language: two bilin-
gual groups (24 Japanese learners of English as a Second Language (ESL) and 21 learners of
Japanese as a Heritage Language (JHL)) and a group of 25 English Language Monolinguals
(ELMs) (English); and ESLs, JHLs and a group of 27 Japanese language Monolinguals
(JLMs) (Japanese). The second purpose was to investigate the children’s ability to identify
morphemes included in a word and also to produce inflectional and derivational forms of a
word, using two morphological tasks per language — a Word Segmentation (WS) task and a
Word Analogy (WA) task. Lastly, the current study examined, through statistical analyses, the
nature of an association between morphological awareness and vocabulary knowledge in
each language, and also whether morphological awareness in one language could act as a sig-
nificant predictor of morphological awareness in the other, i.e., cross-linguistic influence.

Four key findings were obtained. First, the patterns in which each group demonstrated
vocabulary knowledge through English tests contrasted with the pattern observed in the Japa-
nese results. In English, the ESL group scored more highly on the receptive test than the ex-
pressive test, whereas the reverse pattern was the case for the ELM group. The JHL group
yielded comparable scores across tests. In Japanese, in contrast, all three groups
(ESL/JHL/JLM) scored more highly on the expressive test than on the receptive test. Second,
all groups of children typically demonstrated higher degrees of an awareness of inflectional
morphemes than of derivational morphemes in the English morphological tasks (both the WS
and WA tasks) and the Japanese WA task. A slightly different pattern was observed in the Jap-
anese WS task, where the performances of ESL and JLM children were not sensitive to mor-
pheme type, whereas the JHL group yielded higher scores on the inflectional morphemes than
the root morphemes. As regards the relationship between morphological awareness and vo-
cabulary knowledge in each language, in English, it was the ability to produce morphologi-



cally complex items, as opposed to recognising morphemes, that was positively related to vo-
cabulary knowledge in all three groups (ESLs, JHLs & ELMSs). In Japanese, in contrast, both
morpheme recognition and production were positively related to vocabulary knowledge in all
Japanese-speaking groups (ESLs, JHLs & JLMs). Lastly, the bilingual data identified a recip-
rocal nature of morphological transfer (Japanese < English) only in the ESL group. More
specifically, the ESL children’s ability to identify morphemes in Japanese words through
segmentation may have a positive influence on the ability to produce English inflectional and
derivational items. The latter ability is, in addition, likely to play a positive role in its Japa-
nese equivalent, namely, the ability to produce Japanese inflectional and derivational items.
No transfer effects were established in either direction for the JHL group.

These within-language and cross-linguistic investigations of the nature of, and the re-
lationship between morphological awareness and vocabulary knowledge are discussed in
terms of the existing evidence in the literature (e.g., Carlisle, 2000; Ramirez at al.,2010) and
are graphically illustrated via the integration continuum based on the notion of multicompe-
tence (Cook, 2003). Several limitations of the current study are reviewed and discussed, fol-
lowed by the Conclusion chapter, where the unique contribution of the current study to the
literature is revisited, together with a brief remark about its indirect links with the field of ed-
ucational research in Japan and suggestions for future research.
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Chapter 1

INTRODUCTION

An increasing number of school-age children around the world are being educated entirely in
a second language (L2) while at the same time learning and developing their first language
(L1) by utilising various ‘funds of knowledge’ (i.e., skills, bodies of knowledge and cultural
resources shared amongst family and/or communities) (Gregory, 2008). This global phenom-
enon also applies to Japanese school-age children. There are currently a total of 62,126 Japa-
nese residents in the UK, 47,423 of whom have lived in the UK for longer than 3 months and
hold non-permanent residential status. The total number shows a 4.53% increase from the
previous year, whereas in the number of non-permanent Japanese residents there is a 5.75%
increase (Ministry of Foreign Affairs in Japan (MFAJ), 2011). As of April 2011, 1,782 and 51
Japanese children of primary school age were registered with the Consulate General of Japan
in London and Edinburgh respectively (MFAJ, 2011). Of these children, only 284 were re-
ported to be attending a Japanese-medium (week-day) school, with the rest presumably being
schooled in English. 987 of these remaining 1,498 children attend Japanese Saturday school,
which is held for 2.5 hours every Saturday (approximately 80 hours a year) (Aizawa, 1999;
MFAJ, 2011).

Learning an L2 in a primary school setting raises interesting questions about
how/whether developing L2 knowledge of vocabulary both influences and is influenced by
L1 knowledge when the two languages are typologically distant (Menyuk & Brisk, 2005;
Paradis, 2007). The importance of investigating such L2 - L1 effects as well as L2 < L1 is
highlighted in the notion of multicompetence (Cook, 1991, 2003), a common theoretical
framework throughout the current study. Multicompetence conceptualises the dynamic nature

of L1-L2 relationships as follows: bilinguals (or multilinguals) possess varying degrees of L1

1



1. INTRODUCTION

and L2 use and knowledge in one mind, which move along the integration continuum (sepa-
ration to integration) depending on the linguistic domain concerned (e.g., lexicon and pho-
nology) and also various other psychological and personal factors (e.g., motivation). The
notion also encompasses the view that the nature of L1 and L2 knowledge in bilinguals is dis-
tinct from their monolingual peers and hence the specific characteristics of the linguistic de-
velopment of each type of bilinguals warrant examinations in their own right.

Situated within the multicompetence framework, the current study investigates the na-
ture of different aspects of word knowledge in English and Japanese which may be unique to
each of the following four groups of children representing four different populations:
Japanese children learning English as an L2 (ESL) in the UK;

English learners of Japanese as a Heritage Language (JHL) in the UK

English Language Monolinguals (ELMs) in the UK;
Japanese Language Monolinguals (JLMS) in Japan.

o0 o

The first two groups could be broadly categorised as belonging to the bilingual population in
the UK. They are, however, narrowly defined as two distinctive bilingual populations for two
reasons. Firstly, the current study focuses on a specific language group (i.e., Japanese), which
is not among the common L1s (e.g., Bengali, Urdu and Punjabi) spoken other than English by
bilingual/multilingual populations within the UK (National Association for Language Devel-
opment in the Curriculum (NALDIC), 2012). For similar reasons, the Japanese ESL popula-
tion is treated as distinct from the EAL (English as an Additional Language) population in the
UK (see Section 1.1.4). The second reason is that there is likely to be extensive variability in
a course of acquisition and an ultimate attainment within the Japanese-English bilingual pop-
ulation, depending on whether they are consecutive (ESL) or simultaneous bilingual children
(JHL) (see Section 2.3 in Chapter 2 for further discussions). The groups c) and d) represent
Japanese-L1 and English-L1 monolingual populations, who are schooled entirely in the L1
and speak the language only at home in Japan and UK respectively (i.e., the L1 is the only

language they speak in the home).



1. INTRODUCTION

1.1 Purpose of the current study - Types of word knowledge in focus

The overarching aim of the study is two-fold. One is to examine the nature of vocabulary
knowledge (lexical meanings) and morphological awareness of inflections and derivations
within languages (English and Japanese), together with the relationship between the two in
each group of Japanese-English bilinguals and English-L1/Japanese-L1 monolinguals. An-
other is to focus on the bilingual groups (ESL and JHL groups) and examine the extent to
which morphological awareness in one language acts as a significant predictor of morpholog-
ical awareness in the other language, namely, morphological transfer between Japanese and
English in the statistical sense. The current study involves a total of four groups of school-
age children, as described above, consisting of two groups of bilingual children (ESLs and
JHLSs), a group of English Language Monolinguals (ELM) and a group of Japanese Language
Monolinguals (JLM). It must be emphasised that comparing these bilingual groups with their
monolingual peers is not to imply that the monolingual groups represent the target for the bi-
lingual groups in each language and any difference found between these groups be considered

abnormal or risks for specific language impairments or disabilities.

1.1.1 Vocabulary knowledge

Vocabulary knowledge enables one to recognise, understand and produce words and sentenc-
es and thus is a prerequisite for both receptive and expressive (or productive) language devel-
opment. Developing vocabulary is a complex and at the same time challenging task, involv-
ing acquiring multi-faceted aspects of word knowledge, going beyond knowledge of a con-
nection between a word and its meaning, such as knowledge of spoken and written forms,
word parts (morphological information), concept and referents, associations, grammatical
functions, collocations and register traits (Richards, 1976; Henriksen, 1999; Webb, 2005).

Enriched knowledge about words in turn facilitates the comprehension of text and hence can



1. INTRODUCTION
be indicative of the development of children’s reading comprehension skills (Kieffer &
Lesaux, 2008). Investigating different aspects of word knowledge in children offers useful
insight into the rate and complexity of children’s learning of L1, which in turn can provide a
basis for understanding child Second Language Acquisition (SLA) and bilingualism.

Children who are developing L1 skills experience a burst in their vocabulary and
grammar between two and four years of age, when they make remarkable progress with the
basics of vocabulary, syntax and phonology, which in turn enable them to combine words to
create sentences (Bialystok, 2001a; Karmiloff & Karmiloff-Smith, 2001). However, some
subcomponents of word knowledge appear to develop beyond the early school years, one of
which is knowledge of whether a word consists of one or more meaningful components (An-
glin, 1993; Tyler & Nagy, 1989). The purpose of the current study is to investigate this word-
specific knowledge, referred to as morphological awareness, together with another subcom-
ponent of word knowledge, namely, knowledge of a connection between a word and its
meanings (i.e., lexical meanings). Knowledge of lexical meanings concerns how many words
a learner knows, thus being indicative of his/her vocabulary size. There seem to be largely
two tendencies in the way vocabulary size has been investigated to date in L1 and L2 studies:
a) researchers provide the exact estimate of how many words children know or acquire in the
school years (e.g., Anglin, 1993; Biemiller, 2005; Nagy & Anderson, 1984); b) researchers
test children on their knowledge of lexical meanings by administering standardised tests (e.g.,
British Picture Vocabulary Scale (BPVS) (Dunn, Dunn, Whetton & Burley, 1997) and Pea-
body Picture Vocabulary Test (PPVT) (Dunn & Dunn, 1997)). The current study falls under
the latter category: its aim is to investigate the nature of receptive and expressive knowledge
of lexical meanings using appropriate standardised and/or experimental measures. Hence,
children’s vocabulary knowledge will not be quantified as exact estimates. In order to reflect

this focus, the term vocabulary knowledge or vocabulary will be used throughout, instead of



1. INTRODUCTION

vocabulary size, except when reviewing past vocabulary estimation studies. The terms ex-
pressive and productive are typically used interchangeably both in child L1 and L2 vocabu-
lary studies, to denote the ability to correctly use the meaning of the target lexical item in
spoken or written production (e.g., Golberg, Paradis & Crago, 2008; Simcock & Hayne,
2002). The term expressive is used in the current study, to be consistent with the terminology
of the vocabulary tasks (i.e., Expressive Vocabulary in English and Test of Japanese Expres-
sive Vocabulary in Japanese), and also to avoid confusion with the equivalent aspect of mor-
phological awareness (i.e., morpheme production), another subcomponent of word
knowledge to be addressed in the current study.

It is to be acknowledged and emphasised that vocabulary knowledge, in the current
study, is investigated within its limited scope. Using only two standardised/experimental vo-
cabulary tests per language does not lead to capturing the full or comprehensive extent of re-
ceptive or expressive vocabulary knowledge in either language which children constantly de-
velop during the school years. The traditional standardised vocabulary tests, such as the
BPVS and PPVT, are knowledge-based, designed to measure children’s current knowledge of
lexical meanings at a single point in time. Data obtained through such tests and procedures do
not provide information about the rate of, or direction of change in their vocabulary learning
(i.e., longitudinal data) or the children’s ‘potential’ to learn vocabulary items through interact-
ing with the assessor in problem-solving activities (i.e., dynamic assessment procedures)
(Burton & Watkins, 2007; Camilleri & Law, 2007; Watkins & DeThorne, 2000). Moreover,
due to their knowledge-based nature, these traditional tests do not tap into lexical processing,
namely, the efficiency with which children learn or access new words, as measured, for in-
stance, by novel word learning or rapid naming tasks (Kohnert & Kan, 2007). Ideally, an in-
vestigation of vocabulary knowledge would accommodate, in a complementary manner, a

range of knowledge-based and processing-dependent measures which tap into the integration



1. INTRODUCTION
of phonological, orthographic, morphological, syntactic properties of target items for com-
prehension and production (e.g., Henriksen, 1999; Snow & Kim, 2007; Webb, 2005). Incor-
porating this approach was not feasible in the current study in the absence of available
measures which not only assess vocabulary knowledge in a comprehensive manner but also
are appropriate for assessing bilingual children with diverse cultural/educational backgrounds
(Jordaan, 2008; Kohnert & Kan, 2007; Stockman, 2000). In this regard, the results of the vo-
cabulary tests used in the current study are not to be interpreted or generalised as the nature
of English and Japanese vocabulary knowledge in school-age children in general, but rather
as a snapshot of learned (receptive and expressive) knowledge of lexical meanings (i.e., a
connection between a target item and its meaning) demonstrated at the time of testing. One
important aspect of such snapshots, however limited in scope they may be, is that, within the
framework of multicompetence, it helps to enhance our understanding of the specific charac-
teristics of receptive and expressive knowledge of lexical meanings in each group of bilingual
and monolingual children and also in each language. Issues surrounding language assess-

ment will be revisited and discussed further in Chapter 2 (Section 2.4).

1.1.2 Morphological awareness of inflections and derivations

An additional subcomponent of word knowledge in focus is morphological awareness. Mor-
phological awareness concerns the ability to identify morphemes, the smallest meaning-
bearing units in language (e.g., un- and -kind in unkind), included in a word and also involves
the ability to appropriately use word formation rules to construct inflectional (forget - for-
got; #ide /yomu/ “to read” > FiA7C /lyonda/ “read, past tense”) and derivational forms of a
word (forget = unforgettable; &>\ Vatatakai/ “warm” = 7> Z/atatakasa/ “warmth”) (Kuo
& Anderson, 2006). A distinction needs to be made between morphological awareness and

acquisition of morphology. Although the former is conceptualised, in the literature, as a sub-
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set construct within the broader scope of the latter, the latter concerns a different type of mor-
phological ability, namely, the development of the ability to comprehend and produce mor-
phologically complex items in natural speech (Kuo & Anderson, 2006). It is the former type
of morphological ability that the current study focuses on and hence the participating children
are tested on the more explicit representation and manipulation of morphological rules which
they are likely to have implicitly acquired. It should be noted that compounds, another type of
word formation which involves forming a new word by combining two or more words (or
root morphemes), are not examined in the current study.

As commonly reported in child L1 and L2 studies respectively, morphological aware-
ness is integrally related to other essential aspects of linguistic knowledge (e.g., vocabulary) ,
metalinguistic awareness (e.g., phonological awareness) and literacy-related skills (e.g., read-
ing and writing). Researchers have, therefore, reached the consensus that the development of
morphological awareness plays a critical role in linguistic performance and ultimately aca-
demic success in school (e.g., McBride-Chang, Wagner, Muse, Chow & Shu, 2005b;
McBride-Chang, Cheung, Chow, Chow, & Choi, 2006; McCutchen, Green & Abbott, 2008).
What this agreed-upon view does not portray, at least explicitly, is the extent to which the na-
ture of the association between morphological awareness and vocabulary knowledge differs
when each knowledge type is further broken down into its receptive and expres-
sive/productive aspects. As commonly reported in past research both on child (Carlise, 2000;
Duncan, Casalis & Colé, 2009; Saville-Troike, 1984) and adult learners (Hayashi & Murphy,
2011; Webb, 2008), learners’ linguistic performance varies across tasks, owing to differing
levels of cognitive demands required between recognition/comprehension and production. It
is possible, for instance, that children, who perform well in reading (i.e., recognition of words
and comprehension of text), still systematically omit plurals, tense markers, derivational af-

fixes in writing/speaking (i.e., productive skills) (Saville-Troike, 1984). Hence digging deep-
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er into the type of word knowledge concerned should allow the researcher to illuminate an
association which has not been identified in the existing evidence.

The current study, in line with the definition of morphological awareness put forward
by Kuo and Anderson (2006), measures morphological awareness using two tasks: one in-
volves identifying morphemes in morphologically complex items, whereas the other involves
producing morphologically complex items by employing appropriate word formation rules
(i.e., inflection and derivation). This approach is, however, far from being comprehensive,
particularly since, as stated above, morphological awareness, just like vocabulary knowledge,
is a multi-faceted concept, intertwined with other aspects of linguistic and metalinguistic
knowledge. One issue with such a multi-dimensional nature is that researchers have great dif-
ficulty in arriving at a pure measure of morphological awareness. Ideally, a wider range of
tasks would need to be administered in order to factor out effects of any related aspects of
metalinguistic awareness (e.g., phonological, orthographical, syntactic awareness) (Kuo &
Anderson, 2006). Employing such methods was impractical in the current study primarily due
to the lack of available assessment tools and also to time constraints. As pointed out in Sec-
tion 1.1.1, within the field of morphological awareness research too, no standardised morpho-
logical instruments have been developed which are designed to be appropriate for bilingual
children with varying linguistic and cultural backgrounds as well as monolingual children.
Time constraints were an inevitable issue due to the complexity of the research design and
also to working with school teachers. The number of tests/tasks to be used had to be kept to a
reasonable number for the following reasons: a) not to cause too much interruption to partici-
pating schools’ regular activities; and b) not to cause fatigue or stress to participating children,
especially bilingual children whose testing session took approximately twice as long as it did
the monolingual groups, tested both in English and Japanese. Within its limited scope, the

current study is aimed at examining the ability to identify and produce morphemes both with-
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in each language (i.e., English and Japanese) and across languages. The latter, which is rele-
vant to the bilingual groups (i.e., ESL and JHL children), is an issue of which there is a gap in
understanding in the literature, especially in the context of children learning two languages
which are typologically distant and also differ in morphological systems, as elaborated on

further below.

1.1.3 Transfer of morphological awareness between Japanese and English

Transfer, another factor to be examined in the current study is a phenomenon comparatively
under-investigated within the subfield of child SLA and bilingualism (Philp, Oliver &
Mackey, 2008). There are several other terms used to refer to this phenomenon in the litera-
ture, including cross-linguistic influence, linguistic interference and the role of the native lan-
guage. Following Odlin (2003), the current study uses the terms transfer and cross-linguistic
influence interchangeably, as they are the most commonly employed terms in contemporary
SLA research. In addition, the term cross-linguistic influence reflects the notion that transfer
can occur in both directions (L1 - L2 and/or L1 € L2) as well as in a single direction, as
indicated by Odlin’s (1989, p.27) view of transfer as ‘the influence resulting from similarities
and differences between the target language and any other language that was previously (and
perhaps imperfectly) acquired’. This phenomenon can be observed in learners’ production
(e.g., over-use of certain features) as well as recognition (e.g., decoding) in the different do-
mains of language (e.g., pronunciation, vocabulary and syntax). Employed in the current
study is the following definition of language transfer, proposed by Ellis (2008, p.351), who
combined Odlin’s (1989) definition of cross-linguistic influence which allows for bidirection-
al transfer and Jarvis’s (2002) view of transfer as general tendencies and probabilities:
‘Language transfer refers to any instance of learner data where a statistically significant cor-

relation (or probability-based relation) is shown to exist between some feature of the target
language and any other language that has been previously acquired.’
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Cross-linguistic influence illuminates an issue particularly relevant to child L2 learn-
ers, which is the influence of early L2 learning on their subsequent L1 (and L2) development
especially when their L1 is not widely spoken in their L2 community. Early onset of L2 ex-
posure leads to various outcomes including the following: balanced development in both lan-
guages; a shift in dominance/preference from L1 to L2; and/or loss of L1 proficiency (Koh-
nert & Bates, 2002; Wong Fillmore, 1991). Each outcome is the consequence not only of the
multiple interactions of linguistic factors such as proficiency in each language, but also is
mediated by other factors including psychological (e.g., motivation, attitude, parents’ cultural
orientation), sociolinguistic (e.g., language use at home and the presence/absence of the L1
community) and socio-cultural (social class and parents’ socioeconomic status) factors
(Hamers & Blanc, 2000; Okamura-Bichard, 1985; Riches & Genesee, 2006). Linguistic fac-
tors and those related to sociolinguistic environments are of particular relevance to this study.
Following the above definition by Ellis (2008), evidence of cross-linguistic influence/transfer
is examined, using statistical techniques (multiple regression). In other words, a significant
amount of variance in a dependent variable explained by a between-language morphological
awareness predictor will be interpreted as evidence of morphological transfer. Examining
morphological transfer concerns two types of Japanese-English bilingual children in the cur-
rent study: Japanese children learning English as a Second Language (ESL) and L1 English
children learning Japanese as a Heritage Language (JHL) in the UK context. By including
these groups, this study aims to explore whether or not transfer of morphological awareness,

if identified, is specific to each group of bilinguals.

1.1.4 Defining bilingual children
Child learners of English can be labelled in various terms, primarily depending on the context

in which they learn English as an L2. These terms include the following: English as an Addi-
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tional Language (EAL, a term primarily used in the UK context); English Language Learner
(ELL, a term primarily used in the US context); English as a Second Language (ESL); Eng-
lish as a Foreign Language (EFL); or learners with non-English-speaking backgrounds
(NESB). EAL children denote those who come from ethnic minorities where L1 is not Eng-
lish and hence use English in addition to their L1 (Cameron, 2002). In this respect, Japanese
children learning English as an L2 in the UK can be considered as EAL children. However,
these children are referred to as ESL children in the current study for the following two rea-
sons. Firstly, the current study focuses on a particular L1 group (i.e., Japanese), rather than
looking at groups of EAL children with L1s such as Punjabi, Urdu and Bengali, which are
amongst the most commonly spoken L1s other than English in the UK (NALDIC, 2012). An-
other reason is concerned with the issues commonly addressed in the literature on language
minority children. These issues involve the need to identify factors underlying the commonly
observed achievement lag of minority children in comparison to their monolingual peers, in-
cluding the particular constellation of factors (e.g., pedagogical practice at school and par-
ents’ socio-economic status) which may influence success in their language learning (Cum-
mins, 2000; Genesee, Lindholm-Leary, Saunders, & Christian, 2006; Gregory, 2008; Murphy,
2010). Investigating these issues in any detail is beyond the scope of the study.

Another group of Japanese-English bilingual children involved are those of mixed
parentage in England, each of whom has a Japanese mother and a British father. They are
simultaneous bilinguals in the sense that they have been exposed to both languages since
birth. However, English is the L1 or the more dominant language of the two for all JHL chil-
dren and they have received literacy instruction in English by attending a local school. These
JHL children have been learning Japanese, an ethonolinguistically minority language in the
UK, mainly through interaction with their Japanese mother and Japanese-learning environ-

ments (e.g., a Japanese Saturday school) provided outside their week-day English-medium
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school. In this respect, they are termed as learners of Japanese as a Heritage Language (JHL).
Referring to these two types of Japanese-English bilingual children as ESLs and JHLS is es-
sential for reflecting the focus of the study (i.e., to examine the group-specific characteristics
of vocabulary knowledge and morphological awareness), and also for differentiating this re-
search from that on EAL children (and language minority children in general) where the fo-
cus is often on trying to understand possible variables contributing to academic and linguistic

lags relative to monolingual samples.

1.2 Rationale behind the current study

Over the past few decades, vocabulary knowledge has been extensively researched in two
overarching ways: research on a) how many words a learner knows and b) how much a learn-
er knows about a particular word. Different terminologies have been used in the literature on
vocabulary testing, to make a distinction between these two dimensions, such as breadth and
depth of vocabulary knowledge (e.g., Anderson & Freebody, 1981; Nagy & Herman, 1987),
size and lexical richness (Laufer & Nation, 1995), and size and lexical organisation (a net-
work of associations) (Meara, 1996; 2009). The current study is not intended to classify vo-
cabulary knowledge and morphological awareness using one of these distinctions, but to treat
these as two different subcomponents (among many) of word knowledge and ultimately as
two essential aspects of academic success at school for children.

Learning vocabulary involves acquiring various receptive and expressive subcompo-
nents of word knowledge (Henriksen, 1999; Nation, 2001; Snow & Kim, 2007). Receptive
knowledge involves the ability to recognise and understand a word and its meaning when en-
countered during listening or reading, whereas expressive knowledge concerns the ability to
produce a word and express its meaning its meaning correctly when speaking or writing
(Garcia, 2009). An investigation of both receptive and expressive vocabulary knowledge has

12
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witnessed asymmetric developmental patterns in a number of L1 and L2 studies to date. For
example, young L1 children understand words well before they can produce these words
(Benedict, 1979; Clark, 1993; Karmiloff & Karmiloff-Smith, 2001). Adult L1 speakers also
have a greater receptive vocabulary size than productive vocabulary size (Zechmeister,
D’Anna, Hall, Paus, & Smith, 1993). Research on bilingual children suggests that the devel-
opment of receptive and expressive vocabulary may be qualitatively different in such a way
that some possess receptive abilities (i.e., reading and listening) in two languages whereas
others can write or speak only in one of the languages (Hamers & Blanc, 2000; Tabors &
Snow, 2003). These strands of evidence, however, derived mostly from studies that investi-
gated learners’ knowledge of lexical meanings, and comparatively few studies have explored
the relationship between receptive and expressive aspects of vocabulary and (an)other(s) sub-
component(s) of word knowledge especially in children.

Addressing the paucity of evidence on these issues is one motivation for the current
study. Another primary motivation originates in the researcher’s previous study on a similar
topic with adult Japanese learners of English and native speakers of English (Hayashi &
Murphy, 2011). Hayashi and Murphy examined the relationship between vocabulary
knowledge and morphological awareness and illuminated a relationship which differed across
groups and was also specific to each aspect of morphological awareness measured. That is,
morphological awareness, as measured by a production task (i.e., producing inflection-
al/derivational forms in a minimal sentential context), was in a positive relationship with both
receptive and productive vocabulary scores among Japanese ESL participants. It was, in con-
trast, morphological awareness, as measured by a recognition task (i.e., identifying mor-
phemes through segmenting a word), that was positively related to both sets of vocabulary
scores for native speakers of English. Clearly, children are cognitively less developed than

adults, and the type of L2 instruction they receive is qualitatively different between these two
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groups. (ESL participants in the Hayashi and Murphy study were recruited from a language
school where they were receiving explicit instruction about formal aspects of morphology in
their vocabulary classes.) Hence the relationship identified in the Hayashi and Murphy study
might not hold for L1/L2 children. There is, on the other hand, emerging evidence to suggest
that aspects of morphological awareness demonstrated through morpheme recognition and
production may each be differently related to vocabulary knowledge in children. Carlisle
(2000), for instance, found that a significant association between morphological awareness
and vocabulary knowledge held only when the morpheme production task was included in
her statistical analysis (and the association was not significant when the receptive task was
entered). This evidence was obtained from L1 English children and hence there remains a
strong need for pursuing this matter in the context of children learning an L2. By addressing
this matter, the current study might be able to offer farther-reaching educational implications
from developing a better understanding of how each subcomponent of word knowledge de-
velops in children.

The current study investigates morphological awareness further by examining the de-
gree of its transferability across Japanese and English, thus involving the ESL and JHL chil-
dren. One might assume that, influenced by multiple factors such as age, varying degrees of
L1 entrenchment and/or L1 support in and outside school, transfer could occur not only in a
single direction (e.g., L1 = L2) but also in both directions (L1 - L2 and L1 < L2). These
factors could be relevant particularly with the ESL children in this study, who came to the UK,
where Japanese is not widely spoken, with certain degrees of Japanese entrenchment and
were exposed to English extensively through schooling. Morphological transfer itself is not
an under-researched area: as reviewed in detail in Chapter 2, it has been investigated in chil-
dren learning various pairs of other languages. However, to the researcher’s knowledge, little

evidence is available between Japanese and English at present, despite the rising populations
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of Japanese bilingual (or multilingual) children abroad (MFAJ, 2011). The existing evidence
from other various language pairs is diverse in nature, due to different kinds of data collection
techniques employed by researchers. This diversity makes it difficult to pin down certain
studies and hypothesise results for the current study. Odlin (2003), in his review of transfer
research, suggests that convincing evidence be obtained by using multiple sources, such as
spoken and written performances as well as a consideration of both recogni-
tion/comprehension and production. Incorporating this approach, the current study measures
different aspects of morphological awareness using recognition and production tasks in each
language and examines whether or not the occurrence of transfer, if any, is specific to each
aspect. It is hoped that this study offers preliminary evidence which will lead to further lines
of research in these populations in the future.

This study involves children of different school age. The theoretical motivation for
this sampling frame is that children’s morphological awareness (as well as other literacy-
related skills) develops with age and tends to accelerate in the later primary school years, as
is well-documented in previous L1/L2 studies (e.g., Anglin, 1993; Wang, Cheng & Chen,
2006). During these school years, children’s reading vocabulary becomes more complex,
leading them to encounter more morphologically complex words (Anglin. 1993; McCutchen
at al., 2008; Tabors & Snow, 2003). This also corresponds with the period where metalinguis-
tic awareness begins to emerge and develop further in children (Nagy, 2007; Philp, et al.,
2008). Furthermore, converging evidence of bi-literacy development in Japanese-English bi-
lingual children suggests that the nature of L1-L2 relationships may begin to diverge during
the mid to late primary school years as follows. L1 knowledge offers a facilitative basis for
subsequent development of L2 academic skills and continued development of L1 skills for
ESL children who were exposed to English after the age of ten, whereas earlier ESL starters

are likely to accelerate in English at the expense of Japanese maintenance or development
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(Cummins, Swain, Nakajima, Handscombe, Green, & Tran, 1984; Ono, 1994, 1995; Shiba,
Ohama & Noguchi, 1980). Thus, focusing on this age range (mid-to-late primary school
years) should offer some insight into developing word knowledge in bilinguals as well as
monolinguals at the critical stage of literacy development in each language. Ideally, a study
would adhere to a cross-sectional design with different age groups of equal size, in order to
capture age effects on linguistic performance in detail. This was not feasible in the current
study due to the insufficient number of children available for participation during the re-
cruitment process. This resulted in each group consisting of children in different school years.
Thus, age was used as a control variable when analysing the data.

Focusing on Japanese children adds practical value indirectly to the field of educa-
tional research in Japan. In Japan, under the previous teaching guidelines (valid until March,
2010), Years 3-6 primary school children were provided with classes of Integrated Studies
(Sogotekina gakushii no jikan) approximately three hours a week, whereby engaging in Eng-
lish language activities is one of various other options (e.g., learning activities about local
history, environment, welfare/health, etc.). The new teaching guidelines state that from 2011
onwards, Years 5-6 children in primary schools be provided with English language activities
once a week (35 hours a year), separately from Integrated Studies, indicating that these chil-
dren have more exposure to English in school (MEXT, 2008). The rationale behind this new
policy, which promotes early exposure to English, is partly framed within the notion of
'younger is better’, as claimed by the Critical Period Hypothesis (Kanno, 2007). This new pol-
icy is also aimed at equipping children with communicative competence, and also with a pos-
itive attitude towards English prior to their subsequent English learning as a subject in sec-
ondary and high schools (MEXT, 2008). It is, however, still debatable whether an early onset
of English learning is beneficial for L1 (Japanese) development (e.g., Ohtsu, 2005; Trikai,

2006 (against early English learning); Matsukawa, 2004 (for) in the contexts of Japanese
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children). The current study focuses on the ESL/JHL populations and not on the EFL (English
as a Foreign Language) population to which the above new educational policy applies. There-
fore, no generalisations or direct pedagogical implications are to be inferred about the EFL
context. The current study could, however, be indirectly linked to the Japanese EFL context
and the ongoing debate, in terms of the extent to which early exposure to another language
influences children’s developing L1 as well as linguistic knowledge in the other language,
and how differing educational backgrounds play a part in their bilingual development. Poten-
tial indirect links between the current study and the Japanese EFL context are revisited and
discussed further towards the end of the thesis (Section 8.3).

Japanese-speaking primary school children in Years 3-6 were involved in the current
study. However, a few bilinguals beyond Year 6 were recruited, due to great difficulty in find-
ing Year 3-6 bilinguals through primary schools in the UK, which made it necessary for the
researcher to loosen her sampling criteria and recruit some older children (see Section 3.1 for
background statistics of the participating children). These school years were chosen primarily
as a) previous research suggests that mid-to-late primary years can be a transitional period
during which the sophistication of children’s vocabulary and metalinguistic awareness accel-
erates (Tabors & Snow, 2003); and b) these children vary significantly in the amount of expo-
sure to literacy instructions at school, which could result in the observation of individual dif-

ferences in linguistic development within and between school years.

1.2.1 Links with real-world concerns for bilingual development
‘I fear my children’s Japanese is disappearing.’

‘Our children no longer practise kanji in writing and hence the development of their literacy
skills may be lagging behind the age-appropriate level.’

‘Getting them to respond to us in Japanese is becoming difficult. They understand us fine but
seem to find it difficult to talk about what happened at school in Japanese.’
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These are, amongst others, three prominent concerns which the vast majority of Japa-
nese mothers raised to the researcher during the course of data collection. What these quota-
tions inform us is that the mothers were concerned that extensive exposure to English in the
UK context might be decelerating their children’s Japanese vocabulary development (and
other linguistic skills), and that expressive aspects of Japanese vocabulary, in particular, were
at risk. Pressure to maintain and develop Japanese linguistic skills (e.g., vocabulary and liter-
acy-related skills) adequately is probably high especially for the family with a non-permanent
residential status in the UK (i.e., those with an intention to return to Japan in the future). Ja-
pan is a highly literate nation with 90-99 % of the population estimated to possess knowledge
of at least 3,000 kanji enough to read newspapers and magazines (Morton & Sasanuma, 1984;
Carson, 1992). Such an almost perfect rate of adult literacy is achieved rather naturally, alt-
hough its process can be painful and exhausting (Duke, 1986), the tradition of which origi-
nates from the Tokugawa Era (1600s - mid 1800s) where literacy was highly valued at all
levels of society (Carson, 1992, Sakamoto & Makita, 1972). With the prospect of returning to
this highly literate nation in mind, the Japanese parents expressed their dilemma between
keeping up their children’s Japanese linguistic skills and at the same time improving their
English skills via schooling with their monolingual peers.

The current study will not be able to provide solutions to all their concerns. Neverthe-
less, within its non-diagnostic scope, it bears some relevance to these concerns by illuminat-
ing the potential influence of extensive exposure to the L2 (English in this context) on the
development of the L1 (Japanese), especially when the L1 is an ethnolinguistically minority
language in status in the L2 context. Moreover, the current study examines different aspects
of word knowledge by testing each group of bilingual children both on Japanese and English,
so that it can offer useful insight into dimensions of bilinguality in children, such as relative

competence in each language (e.g., balanced or dominant bilinguality).
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1.3 The structure of the Thesis

The following chapter (Chapter 2) begins with a brief overview of models and typologies of

bilingualism, which act to provide a theoretical framework for the classification of the bilin-

gual children involved in the current study: one group consists of simultaneous bilinguals

(exposed to both languages since birth), whereas the other consists of consecutive bilinguals

(who had acquired core aspects of the L1 before starting to learn the L2). The Chapter then

moves onto discuss issues surrounding language assessment for children, especially bilingual

children with diverse linguistic and cultural backgrounds. This is followed by a critical re-
view of the literature on the development of vocabulary knowledge and morphological
awareness (especially inflections and derivations), together with relationships between these
types of knowledge in children. The review of the nature of morphological awareness is ac-
companied by a description of morphological systems in English and Japanese respectively.

This raises another important issue in SLA research, i.e., cross-linguistic influence. Review-

ing a body of research on morphological transfer between various pairs of languages (espe-

cially those with different scripts) offers a basis for hypothesising a potential occurrence of
morphological transfer between Japanese and English, a pair of languages which have re-
ceived little attention in this field (particularly so in child L1/L2 studies).

Chapter 3 presents the design of the current study, including the research questions,
participants, measures used and procedures followed. The specific research questions to be
addressed are as follows:

1. What is the nature of receptive and expressive knowledge of lexical meanings in (a) Eng-
lish and (b) Japanese speakers, and to what extent does it differ (a) between ESL, JHL and
ELM children and (b) between ESL, JHL and JLM children?

2. What is the nature of the ability to recognise and produce inflectional and derivational

morphemes in (a) English and (b) Japanese speakers, and to what extent does it differ (a)
between ESL, JHL and ELM children and (b) between ESL, JHL and JLM children?
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3. What is the nature of the relationship between morphological awareness and vocabulary
knowledge in English speakers and to what extent does it differ between ESL, JHL and
ELM children? Similarly, how does the relationship in Japanese speakers differ between
ESL, JHL and JLM children?

4. Does morphological awareness in one language act as a significant predictor of morpho-
logical awareness in the other language among ESL and JHL children?
4a) If it does, is the nature of transfer different between groups?
The results of a small-scale pilot study are also reported via describing the children’s perfor-
mance and feedback on each task, which informed the decision-making process for a range of
measures to be used in the main study. This chapter is concluded with a remark on ethical
considerations.

The results of the main study will be reported over three chapters. Chapter 4, the Re-
sults part I, concerns the analysis of performances on the English tasks completed by the fol-
lowing three groups of children: ESL, JHL, and ELM children. A series of statistical tech-
niques including t-tests, Analysis of Covariance (ANCOVA) and multiple regression (via path
diagrams) will be used to examine the nature of different aspects of vocabulary knowledge
and morphological awareness respectively. This chapter ends with error analysis of the Eng-
lish morphological tasks so that further detail could be added to the statistical analysis con-
ducted on the correct responses. This error analysis also involves examining potential effects
of morphological properties of the target items (e.g., semantic transparency and morphemic
complexity) on the degrees (low, medium and high) of variability in children’s responses. In
doing so, Fisher’s exact tests are performed, as a method for computing the exact probability
of the chi-square statistic, to examine whether there is a significant relationship between each
morphological factor and the level of variability within the responses.

Following the same procedures as in Chapter 4, Chapter 5 reports on the findings of
the Japanese tasks completed by the following three groups: ESL, JHL, and JLM children.

This chapter also presents error analysis of the Japanese morphological tasks, together with
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an examination of the relationship between the morphological factors and the level of varia-
bility within their responses. A Japanese-specific factor was included in this examination,
namely, script effects, since the target items were presented in three combinations, namely, in
hiragana only, hiragana + kanji in combination and kanji only.

Chapter 6, the last of the Results chapters, presents the results on the nature of the re-
lationship between morphological awareness and vocabulary knowledge. It begins with cor-
relational and regression analyses to examine the nature of the relationship within language.
This is followed by an examination of morphological transfer between languages in the ESL
and JHL children. Of particular interest here is to examine whether the cross-linguistic con-
tribution of morphological awareness differs between groups. This was achieved by running
multiple regressions via path diagrams and examining whether a pathway (standard regres-
sion coefficients) from morphological awareness in one language to morphological awareness
in the other was statistically different between groups.

In Chapter 7, the findings from all three Results chapters are summarised and synthe-
sised under a sub-heading of each research question and are discussed in relation to the rele-
vant theories and studies reviewed in the literature review (Chapter 2). Limitations of the cur-
rent study are presented at the end of the chapter.

Chapter 8 reminds the reader of the context and focus of the current study, followed
by a summary of the key findings obtained. It concludes by highlighting the theoretical and
empirical contributions that this study makes to the literature, together with its indirect links
with the field of educational research in Japan. It also identifies issues which may warrant

further investigation in future research.
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Chapter 2
LITERATURE REVIEW

2.1 Structure of the Chapter

This chapter presents a theoretical background for the current study, providing an overview of
relevant theories and empirical evidence. It is structured as follows. It begins with a review of
various existing definitions and dimensions of bilingualism and bilinguality, which acts to
provide a theoretical framework for the different types of bilingual children involved in the
current study and also situate the current study within the complexity of bilingualism (Section
2.3). This is followed by a discussion of language assessment for school-age children, espe-
cially bilingual children, with a focus placed on various challenges in carrying out assessment
in a culturally and linguistically unbiased manner (Section 2.4). The chapter then provides a
critical review of past studies on the nature of English (Section 2.5) and Japanese vocabulary
knowledge (Section 2.7) in L1 and L2 children. Evidence from L2 children will be discussed
further with reference to the theories of bilingual development (Cummins, 1984) and multi-
competence (Cook, 1991, 2003), each of which conceptualises the dynamic nature of L1-L2
relationships in bilingual children (Section 2.6). The reader is reminded that the current study
focuses on the children’s knowledge of lexical meanings as demonstrated through receptive
and expressive tests per language, thus only providing a snapshot of current multi-faceted vo-
cabulary knowledge in children. Therefore, no claims are to be made about the full extent of
their vocabulary knowledge or the rate of, and/or the direction of change in vocabulary de-
velopment. The review places emphasis on examining the characteristic of knowledge of lex-
ical meanings in each group of bilingual and monolingual children in their own right within

the framework of multicompetence, a common thread throughout the thesis.

22



2. LITERATURE REVIEW

The literature review moves onto another component of word knowledge in focus,
namely, morphological awareness of inflections and derivations (Section 2.8) and its relation-
ship with vocabulary knowledge (Section 2.9) in school-age monolingual and bilingual chil-
dren. The nature of morphological awareness in the latter group of children will be further
discussed from a cross-linguistic perspective by examining past research on various pairs of
languages (Section 2.10). Due to the paucity of relevant evidence on transfer in Japanese-
English bilingual children, hypothesised results will be discussed, based on the existing evi-
dence from children learning languages with different scripts and also on the description of
Japanese morphology (Section 2.11). Challenges associated with measuring morphological
awareness using the Japanese scripts are also discussed (Section 2.11.3). As is the case with
vocabulary knowledge, morphological awareness, too, is a multi-faceted, complex concept,
intimately integrated with key aspects of linguistic and metalinguistic competence (e.g., syn-
tax and phonological awareness) which children develop constantly and significantly during
the school years (Barac & Bialystok, 2011; Menyuk & Brisk, 2005). It should be therefore
acknowledged and emphasised that the review presented below is necessarily limited in scope.
It is not aimed at capturing a comprehensive picture of the development of morphological
awareness in children but rather at examining some of its specific aspects, especially, snap-
shots of the ability to recognise and produce inflectional and derivational morphemes in Eng-
lish and Japanese and also the extent to which the ability demonstrated in one language may
differ to that in the other language. Nevertheless, the approach taken in the current study is
unique in that it makes the first attempt to systematically examine morphological awareness
in relation to vocabulary knowledge within and across two typologically distant languages
with different scripts — English and Japanese, while examining the distinctive characteristics
of these two types of knowledge in each group of children, which can only be achieved by

including them all within a single design.
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2.2 Introduction

One of the first things to note when surveying the literature on child second language acquisi-
tion (SLA) research is the importance of defining bilinguals, in particular, addressing the dis-
tinction between (simultaneous) bilinguals and child L2 learners/L2 children. This is an im-
portant distinction to address, particularly as considerable variability in a course of acquisi-
tion and a proficiency level achieved in each language can be observed within bilingual popu-
lations. Whether the terms bilinguals and child L2 learners are used interchangeably or dis-
tinctively depends on how researchers define them, and also on where to set the boundary of
the outset of child SLA, which has been argued to range from 2 to 7 years of age (see Philp,
Mackey & Oliver, 2008 for a review). In the current study, these terms are used to denote dif-
ferent populations. Bilingual children are defined as those who have been exposed to two
languages since birth (i.e., simultaneous bilinguals) or have been learning the L2 before the
rudiments of the L1 (e.g., vocabulary, phonology and syntax with which to be able to com-
prehend and produce the language at the sentence level) are established. Simultaneous bilin-
guals involved in the current study are those who have been exposed to both English and Jap-
anese since birth in England, UK. To these children, English is the dominant language being
the language of instruction in school, whereas Japanese, an ethnolinguistically minority lan-
guage in the UK, has been learnt mainly through parental input at home, being the first lan-
guage of the mother. Children who are exposed to an ethnolinguistically minority language in
the family since childhood can be classified broadly as heritage language learners (Montrul,
2008; 2010). In line with this definition, the Japanese-English simultaneous bilinguals in the
current study are termed as learners of Japanese as a Heritage Language (JHL). Child L2
learners are those who have an established L1 before they begin to learn another and typically
speak their L1 at home and L2 at school (Genesee & Nicoladis, 2007; Montrul, 2008; Paradis

2007). Japanese children learning English as a second language in the UK context are among
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this type of learners and hence are termed as ESL children henceforth. The terms L2 children
and child L2 learners will be used interchangeably to denote those learning an L2 in the L2-
speaking context and are thus particularly relevant to Japanese ESL children in the current
context. The terms bilingual children and bilingual groups will be used when surveying the
literature on bilingualism and also to collectively refer to the ESL and JHL children in this

study for convenience sake.

2.3 Definitions and dimensions of bilingualism and bilinguality

There are numerous definitions and typologies of the concept Bilingualism which vary de-
pending on how broadly it is defined, ranging from a native-like competence in two lan-
guages (Bloomfield, 1933) to a minimal competence in at least one of the domains in the L2
(e.g., speaking and reading) (Diebold, 1964; Macnamara, 1967). One early (and strict) defini-
tion, put forward by Bloomfield (1933), regards a learner with age-appropriate and native-
like control of all aspects of two languages as a bilingual. Much broader definitions have
since been proposed, which resulted in incorporating different forms of bilingualism as fol-
lows (Diebold, 1964; Tabors & Snow, 2003): a) incipient bilingualism for those who are at
the beginning of acquiring some aspects of another language; b) emergent bilingualism for
those with a range of (developing) abilities in the two languages; c) balanced bilingualism for
whose with equal competence in the two languages; d) at-risk bilingualism for those who
have become dominant in the L2, accompanied by the loss of (especially productive) abilities
in the L1. Allowing degrees in defining bilingualism thus reflects the notion that most bilin-
guals typically use two languages to different degrees and at different frequencies, depending
on the context (school and home) and domain (speaking and writing), thus leading them to

have varying degrees of proficiency in two languages (Garcia, 2009, Meisel, 2004).
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2.3.1 Dimensions of bilinguality and linguistics skills in focus
Hamers and Blanc (2000) highlight multi-faceted aspects of bilinguality, referring to it as the
psychological state of an individual who has access to more than one language as a means of
social communication. Hamers and Blanc (2000) classify these aspects in terms of psycho-
logical and sociological dimensions, reproduced as Table 1 (Hamers & Blanc, 2000, p. 26;
see also Garcia, 2009 for a review of different models of bilingualism).

It should be noted that the purpose of this section is not to thoroughly review or de-
bate all the existing aspects of bilinguality, but rather to acknowledge its multidimensional
and complex nature and also to position the current study within its complexity. In the current
study, Dimensions 1 and 3 in Table 1 are of particular relevance in the following respects: a)
the current study involves children of different school ages in differing language learning
contexts and b) the bilingual groups concerned are tested in two languages, which could in
turn shed some light on their relative competence in each language.

Another essential aspect of bilinguals’ linguistic development is a distinction be-
tween receptive and productive abilities. Bilinguals with (only) receptive bilingual abilities
may understand, read or interpret signs in more than one language, but are able to speak,
write or produce signs only in one of the languages. Bilinguals with (only) productive bilin-
gual abilities possess these productive skills in more than one language but the receptive
skills only in one language (Garcia, 2009; Tabors & Snow, 2003). In some cases, moreover,
bilinguals possess oracy abilities (i.e., listening and speaking) in one of the languages and
literacy abilities (reading and writing) in the other, or in different combinations, partly related
to varying levels of their proficiency across languages. Such a varying nature of linguistic
skills in bilingual children is also a consequence of social and political constraints (e.g., lan-
guage practice, power, communicative needs) which exist in communities and societies (Gar-

cia, 2009).
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Table 1. List of dimensions of bilinguality (Hamers & Blanc, 2000)

Dimension

Type of bilinguality

Comments/possible outcomes

1. relative competence in both languages

2. cognitive organisation

3. age of acquisition

4. presence of L2 community in
environment

5. social cultural status of the two languages

6. group membership and cultural identity

(a) balanced bilinguality
(b) dominant bilinguality

(a) compound bilinguality
(b) coordinate bilinguality

(a) childhood bilinguality
(i) simultaneous
(ii) consecutive
(b) adolescent bilinguality
(c) adult bilinguality

(a) endogenous bilinguality
(b) exogenous bilinguality

(a) additive bilinguality
(b) subtractive bilinguality

(@) bicultural bilinguality

(b) L1monocultural bilinguality
(c) L2 acculturated bilinguality
(d) deculturated bilinguality

LA/1 competence = LB/2 competence
LA/1 competence > or < LB/2 competence

LA/1 unit equivalent to LB/2 unit = one conceptual unit
LA/1 unit = one conceptual unit 1
LB/2 equivalent = one conceptual unit 2

LB/2 acquired before age of 10

LA and LB = mother tongues

L1 = mother tongue; L2 acquired before 10
L2 = acquired between 11 and 17

L2 = acquired after 17

presence of L2 community
absence of L2 community

LA/1 and LB/2 socially valorised — cognitive advantage
L2 valorised at the expense of L1 — cognitive disadvantage

Double membership and bicultural identity
LA/1 membership and cultural identity
LB/2 membership and cultural identity
ambiguous membership and anomic identity
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The current study focuses primarily on the receptive and productive aspects of the
children’s linguistic skills as demonstrated through morphological and vocabulary tasks in
English and Japanese. In doing so, the other relevant dimensions such as age of acquisition,
language use at home and presence/absence of L1 support are incorporated as part of back-

ground statistics for the children and also to help to contextualise the findings obtained.

2.3.2 Variability within bilingual populations

Judging by the various definitions and classifications of bilinguals presented above, child L2
acquisition could indeed be considered as one form of bilingualism. In addition, what we call
monolingual children (or adults) could technically be bilinguals (or multilinguals) if they
know a few words in another language, with reference to the minimalist definition of bilin-
gualism (i.e., being able to produce/understand a few words or sentences in a language other
than an L1). This minimalist definition, however, does not help us to better understand the
course and outcome of language development which is unique to each type of bilinguals,
since it neither differentiates simultaneous from consecutive bilinguals nor these bilinguals
from their monolingual peers (or, in the minimalist’s term, bilinguals with knowledge of a
few words in another language). In order to address this issue, in the current study, children
who are learning the L1 in the L1 context (e.g., Japanese children receiving education entire-
ly in Japanese in Japan) are termed monolinguals even though they may know a few
words/phrases in (an)other language(s). These children are distinguished from bilingual chil-
dren, who are further classified into two distinctive groups in terms of age of acquisition in
the current study, as shown in Table 1: simultaneous and consecutive bilinguals (or child L2
learners), corresponding to JHL and ESL children respectively.

The importance of this classification lies in that it hypothesises substantial differences

which may exist in a course of acquisition (e.g., linguistic environment at home or outside)
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and an ultimate attainment achieved in both languages between these types of bilinguals, and
yet evidence of these matters from linguistic research involving different types of bilinguals
is scarce (Meisel, 2004). An additional factor that contributes to better understanding this is-
sue could be a comparison of linguistic performance in each language not only across differ-
ent types of bilinguals (e.g., simultaneous bilinguals and child L2 learners) but also between
these types of bilinguals and their monolingual peers within the same age range. This is not to
advocate the view that monolingual acquisition should be the norm for bilingual development.
Monolingual data will be used in an attempt to illuminate the relative status of bilinguals’
competence in each language (e.g., balanced or less balanced) and the nature of vocabu-

lary/morphological knowledge which is unique to each group (Hamers & Blanc, 2000).

2.4 Language assessment for bilingual children

Before commencing a review of empirical evidence of vocabulary knowledge or morphologi-
cal awareness, it is worth discussing issues surrounding language assessment for children,
especially the complexity and difficulty of assessing bilingual children with diverse linguistic
and cultural backgrounds. The issues addressed below are intended to cover domain-general
as well as domain-specific (i.e., vocabulary and morphological knowledge) issues. Issues
specific to Japanese, especially the Japanese scripts, will be revisited and discussed further in

the latter part of the chapter (Section 2.11.4).

2.4.1 Challenges of language assessment for school-age children

One of the greatest challenges faced by researchers (and practitioners) is to devise a ‘one-
size-fits-all’ norm-referenced standardised measure which is appropriate for (all majority and
minority) populations within an ethnically diverse country like the UK (Cheng, 1997,

Sanchez, 2006; Stockman, 2000; De Lamo White & Jin, 2011). As highlighted in the notion
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of multicompetence (Cook, 1991; 2003) and also in the complexity of bilingualism (see Sec-
tion 2.3), there is extensive heterogeneity in language knowledge and use within each type of
learner, whether bilingual or monolingual, owing to the interaction of a variety of factors, in-
cluding linguistic, socio-linguistic and socio-cultural factors. The complexity of the interplay
between a child’s developing language skills and his/her social and cultural environment is
depicted in Bronfenbrenner’s (1979) model of the ecology of human development, a theoreti-
cal framework commonly used in ethnographic studies on child language development (e.g.,
Cheng, 1997; Martin, 2009), as reproduced in Figure 1. Evaluating this model in detail is be-
yond the scope of the current study. However, a glimpse of this model, which places the child
at the centre of multiple social subsystems, informs us of the interactive and complex ways in
which both the direct (e.g., family and school) and indirect (e.g., educational and political
systems) effects of each social subsystem shape the child’s experience and language devel-
opment. This model also implies that using standardised, knowledge-based assessment tools

alone may lead to a limited understanding of children’s developing language knowledge.

Family, school,

peers, health Macrosystem |
services, reli-

ious groups

QICLE.QLoLD Exosystem |

Interaction be- \

tween compo-
nents of mi-
crosystem

X

Mesosystem

Extended family,
neighbours, me-
dia, legal and

social services

. Microsystem .

Attitudes and
ideologies of
cultures

Figure 1. Bronfenbrenner s ecology of human development
(Bronfenbrenner, 1979; reproduced from Anderson & Van der Gaag, 2005; p. 91).
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Assessing language knowledge in children is complicated also by the constantly de-
veloping nature of their linguistic and metalinguistic knowledge as they progress with formal,
extensive literacy instruction through the school years. Therefore, a genuine picture of the
nature of linguistic knowledge should be obtained via the use of a valid assessment tool
which not only reduces the influence of external factors on performance but also captures the
rate of, and/or the direction of change in language development. Faced with these challenges,
researchers have begun to employ dynamic, process-oriented measures as alternative methods
to, or in addition to static ones as exemplified by traditional knowledge-based standardised
tests. Dynamic assessment attempts to measure children’s potential for learning by focussing
on the interaction between the assessor and the child and its influence on the performance and
responsiveness of the child (Burton & Watkins, 2006; Hasson & Joffe, 2007; Pefia, 2000).
The theoretical grounding for this type of assessment is the notion of the zone of proximal
development as defined by VWgotsky (1978, p.86) as follows:

‘the distance between the actual developmental level as determined by independent problem
solving and the level of potential development as determined through problem solving under
adult guidance or in collaboration with more capable peers.’

Incorporating into assessment adult-supported learning in the form of mediation or
scaffolding, together with a heightened focus on the learning process, is considered to be less
biased than knowledge-based standardised measures since the former minimises the role of
the child’s previous knowledge and experience with language (Campbell, Dollaghan,
Needleman, Janosky, 1997; Pefia, 2000). Other processing-dependent measures, including
non-word repetition and fast-mapping tasks, are also designed to reduce such linguistic bias
by tapping into degrees of efficiency with which children learn or access lexical items (Carey
& Barlett, 1978; Kohnert & Kan, 2007). While they have their merits, dynamic, process-

oriented assessment tools also have limitations. One issue is time constraints. Dynamic as-
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sessment is a time-consuming method, requiring the assessor to have intensive contact with
the child, especially during the mediation learning phase — a phase during which the assessor
or the more experienced collaborator teaches the principles of problem-solving strategies
which underlie successful task completion (Pefia, Iglesias & Lidz, 2001; De Lamo White &
Jin, 2011). A second issue is the lack of established reliability and validity of the assessment
procedures since assessors are free to modify their procedures according to the child (Hasson
& Joffee, 2007). Although dynamic assessment, similar to other processing-dependent
measures, helps to reduce linguistic basis by not relying solely on the child’s previous experi-
ence with language, it may not perhaps be entirely free from such bias. Children with a higher
language ability, including both monolinguals and bilinguals, appear to benefit significantly
more from the mediation learning experience within a dynamic assessment framework than
do those with a lower language ability (Pefia, et al., 2001). A third issue is specific to the cur-
rent research context, namely, the researcher’s lack of qualifications as a clinician. Dynamic
assessment is a tool commonly used by speech-language pathologists to serve as an aid in the
accurate identification and initial diagnosis of language impairments and language learning
difficulties in children. Extensive professional training would have been required if the re-
searcher was to carry out this tool to a high standard, which was not feasible during the time

scale of her doctorate.

2.4.2 Challenges of assessing bilingual children

Assessing language knowledge, including vocabulary and morphological knowledge, is a
highly complex task, involving the use of multiple techniques appropriate for the target sam-
ple, together with a consideration of the interaction of wide-ranging factors which may exert
a significant influence on the performance of children. An assessment procedure could be-

come even more complex for bilingual children, especially when the cultural and linguistic
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diversity of these children needs to be taken into account. Adding to this complexity is the
fact that there are no established standardised assessment tools or procedures to date which
are appropriate and also unbiased for all ethnic groups of bilingual children in multicultural
and multilingual communities, such as the UK (Pefia, et al., 2001; Stockman, 2000).

One overarching challenge in language assessment for bilingual children is to remove
assessment bias, specifically, psychometric and cultural bias (Carter, Lees, Murira, Gona,
Neville & Newton, 2005; Pefia, 2000; Teoh, Brebner & McCormack, 2012). Psychometric
bias occurs when the assessment instrument lacks adequate representation of the target sam-
ple in the standardisation/norming sample and thus limits its predictive validity (Pefia, 2000).
The vast majority of available formal assessment tools are developed and standardised on a
sample of English-speaking monolingual children (Teoh et al., 2012; Thordardottir, Rothen-
berg, Rivard & Naves, 2006). There is likely to be extensive variation in cultural and linguis-
tic experiences exposed to a standardisation sample of monolingual children, in comparison
to those exposed to bilingual children, such as EL1 children in comparison to EAL/ESL chil-
dren in the UK context. In this regard, the use of monolingual-normed standardised measures
for bilingual children could result in a less accurate interpretation of the results obtained and
hence a less genuine profile of competence in the domain concerned. This issue has yet to be
resolved satisfactorily by researchers, due to a lack of assessment tools which directly address
the unique characteristics of linguistic knowledge in each type of bilingual child without ref-
erence to monolingual norms. One factor contributing to this persistent challenge is extensive
heterogeneity within bilingual populations, which makes it difficult to recruit a relatively
homogenous bilingual group, as required for the standardisation or validation of an assess-
ment instrument (De Lamo White & Jin, 2011). Given the available assessment measures,
recommended procedures for assessing bilingual children, although perhaps not ideal, remain

to be the following: to test bilingual children in both their languages using tests developed
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originally for the respective monolingual samples and compare their performances to those of
their monolingual peers of the same age and of comparable background (Thordardottir,, et al.,
2006). An additional justification for these procedures is the converging evidence in the liter-
ature suggesting that bilingual children resemble monolingual children in terms of the order
of acquisition of linguistic structures (e.g., grammatical morphemes) (e.g., Dulay & Burt,
1974; Jia & Fuse, 2007; Paradis, 2005) while also showing unique characteristics including
code-switching and language transfer (e.g., Lindholm & Padilla, 1978; Genesee, 1989).

An additional area of bias worthy of discussion is cultural bias. One example of cul-
tural bias is the use of stimuli which are unfamiliar to the bilingual sample and hence result in
lowering their performance. Teoh et al. (2012), for instance, found that the performances of
their bilingual sample in Singapore were somewhat lowered by the presence of culturally-
biased pictorial stimuli from a UK-normed standardised measure (e.g., a mismatch between a
target picture of a fireman with a yellow uniform and a yellow hat on and firemen in Singa-
pore dressed in blue uniforms with red hats on). Cultural bias occurs also when the nature of
the task is unfamiliar to the children. For instance, Pefia and Quinn (1997) showed that Puerto
Rican and African American children found it difficult to name pictures in the way required
by the test, owing to their previous language experiences which made them better prepared to
describe functions of objects, rather than name their labels using only one word. It is also
possible that not all word meanings, especially meanings attached to a polysemous word, are
consistent across linguistic communities. The meaning of words, such as foot (of person, of
bed, of mountain) and run (person does, water does, colour does), could vary for people from
different linguistic communities due to their community-specific cultural experiences
(Stockman, 2000; Yule, 2006). Standardised tests which do not tap into degrees of knowledge
and hence are unable to reflect culturally different ways of word learning, could, therefore,

result in underestimating lexical knowledge in bilingual children.
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Another important aspect of language assessment for bilingual children is a considera-
tion of factors beyond linguistic factors, such as psychological (e.g., religion, cultural identi-
ty) and sociological factors (e.g., language input at home, language practice in the community,
parents’ socioeconomic status) (see Table 1 and also Section 2.3.1). These factors overlap, to
some extent, with those identified as important factors for children in general, as discussed in
Section 2.4.1. However, it is reasonable to assume that the nature of language assessment is
more complex with bilingual children, especially when they embrace cultural and linguistic
backgrounds which are different to those represented in the monolingnual population on

which assessment tools are standardised.

2.4.3 Domain-specific issues with language assessment for children

2.4.3.1 Vocabulary knowledge

What specific issues should researchers take into account when attempting to obtain a com-
prehensive picture of the nature of vocabulary knowledge through assessment, on the basis of
the discussion developed thus far? In the absence of all-encompassing measures of word
learning ability (e.g., Stockman, 2000; De Lamo White & Jin, 2011), it is perhaps recom-
mended that researchers employ multiple techniques, such as the use of static, knowledge-
based standardised measures including the British Picture Vocabulary Scale (BPVS) and
Peabody Picture Vocabulary Test (PPVT), in conjunction with more dynamic, processing-
dependent measures. Longitudinal investigations, especially within an ethnographic design
which takes account of multiple socio-cultural factors (Cheng, 1997; see also Figure 1),
would not only add more detail to our understanding of children’s developing vocabulary
knowledge but also help to enhance the reliability and validity of the data collected. In doing
s0, heterogeneity within a sample needs to be reduced as much as possible by matching them,

for instance, in terms of age, background characteristics (e.g., schools within the same catch-
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ment area and language input at home) and also socio-economic status (SES) (Thordardottir,
et al., 2006).

When it comes to assessing vocabulary knowledge in bilingual children, extra care
needs to be taken in ensuring that their performance will not be compromised by any assess-
ment (especially linguistic and cultural) bias, as discussed above (Section 2.4.2). This is im-
portant particularly when these bilingual children are exposed to cultural (e.g., the presence
of L1 community outside school) and linguistic experiences (e.g., language spoken at home)
which are qualitatively different to the (monolingual) population on which the assessment
tool was originally standardised. Another point of note is that even if the assessment tool
comes with bilingual norms (as well as monolingual norms), it is not always the case that
they are representative of all subgroups within the bilingual population. To take, as an exam-
ple, the British Picture Vocabulary Scale (BPVS), it has been validated on an EAL population,
however, Japanese ESL children in the UK constitute a minority L1 group, in comparison to
South Asian language speaker groups (e.g., Punjabi, Urdu), and hence are still under-
represented in this EAL normed sample. In this regard, it was necessary for all English and
Japanese vocabulary tests used in the current study, including standardised measures with bi-
lingual norms, to be pilot-tested on each group (ESL and JHL) of bilingual children (see Sec-
tion 3.4 and 3.6 in Chapter 3 for a detailed description of each test and of the pilot phase, re-

spectively).

2.4.3.2 Morphological awareness

The issues to be taken into account in assessing morphological awareness overlap, to some
extent, with those with assessing vocabulary knowledge as discussed above. In the field of
morphological research also, there persists a void of standardised morphological measures

which are appropriate for both monolingual and all groups of bilingual children within a
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community. One way to overcome this would be to employ multiple techniques of data col-
lection. Morphological awareness concerns the ability to identify morphemes and also in-
cludes the ability to appropriately use word-formation rules to construct inflectional and deri-
vational items (Kuo & Anderson, 2006). As mentioned in Section 1.1.2 and discussed further
in the latter part of the chapter, morphological awareness taps into explicit knowledge of
morphological rules and is hence distinct from children’s developing skills at using morpho-
logically complex items in natural speech. Convincing evidence should, therefore, be ob-
tained via a combined examination of morphological awareness and the acquisition of mor-
phology (i.e., the development of morphological ability in natural settings), perhaps ideally
within a longitudinal design.

Morphological awareness is, just like vocabulary knowledge, a multi-faceted concept
and it involves an understanding of relational, syntactic and distributional aspects of mor-
phemes in inflectional/derivational forms (Tyler & Nagy, 1989). Moreover, morphological
awareness is intimately related to aspects of metalinguistic awareness, such as orthographic
awareness, syntactic awareness and phonological awareness (Carlisle, 1995; Kuo & Anderson,
2006). Such close interrelations enhance difficulty in obtaining a pure measure of morpho-
logical awareness (Kuo & Anderson, 2006). One solution would be to administer multiple
measures of metalinguistic awareness, separate from morphological awareness measures, in
order to eliminate effects of these major confounding factors as much as possible.

An additional issue to be considered is specific to bilingual children, especially those
who are learning an L2 which is typologically distant from the L1 and also differs in scripts
and morphological systems (Japanese-English in the current context). As reviewed in detail in
Section 2.10, an emerging body of evidence suggests that morphological awareness may be
more strongly related to linguistic development (e.g., vocabulary and word reading) among

morpheme-based L1 speakers (e.g., Chinese), in comparison to phonology-based L1 speakers
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(e.g., Korean). It is as yet unknown the extent to which this evidence holds for different
groups of Japanese-speaking children. The two (out of three) Japanese scripts concerned in
the current study each represent a different unit: morphemes in the former and moras (similar
to syllable) in the latter. One consequence of this is that transparency of morphological clues
inherent in a word can vary significantly, depending on how the word is presented:

a. hiragana-only items (opaque): consisting entirely of characters representing moras, e.g.,
<L+ mo + 7= /kuwashi + kat + ta/ “was detailed);

b. kanji + hiragana in combination (less opaque): morphological boundary becomes clear-
er due to the presence of kanji, a morpheme-based or semantic-oriented script, as in % x.
+ % /kangae + ru/ “to think”;

c. kanji-only items (transparent): Consisting entirely of morpheme-based or semantic-
oriented characters, as in 4~ + i8] /fu + shinsetsu/ “ unkind”.

An additional challenge in measuring morphological awareness in the Japanese writ-
ing system is the absence of Japanese measures of morphological awareness of inflections
and derivations developed for research purposes. As presented in Section 2.11, the existing
body of work on Japanese morphology has been predominantly descriptive or theoretical
(e.g., describing the mechanism of it) (e.g., Iwasaki, 2002; Shibatani, 1990, Tsujimura, 2007).
Hence, it was obligatory for the researcher to develop new Japanese morphological measures
for the current study, based predominantly on the existing theories of Japanese morphology
and much less on directly relevant empirical evidence. The issues specific to the Japanese
scripts are revisited and discussed further in Section 2.11.4, preceded by a description of

Japanese morphology.

2.4.4 Summary

Drawing on the discussions developed thus far, one might reasonably argue that the approach
taken to investigating vocabulary knowledge and morphological awareness in monolingual

and bilingual children in the current study is far from comprehensive in the following regards.
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The current study incorporates static (standardised tests and other experimental measures)
assessment procedures only, rather than a combination of both static and dynamic assessment
tools. In addition, bilingual children’s cultural and linguistic backgrounds and their potential
influence on performance are not systematically investigated (e.g., via a comprehensive
background questionnaire or interview, or incorporating background factors as variables).
Furthermore, a limited number of control variables (e.g., age and nonverbal 1Q) were used.
Therefore, potential effects of confounding (linguistic or non-linguistic) factors were not en-
tirely eliminated and consequently the purity of the morphological measures used could not
be claimed with confidence.

Despite these limitations, the current study has, as one of its key strengths, the ability
to identify, within a framework of multicompetence, specific aspects of vocabulary
knowledge and morphological awareness which may be unique to each group of bilingual
(ESL and JHL groups) and monolingual (ELM and JLM groups) children and also to each
language (English and Japanese). Such issues can only be illuminated by including multiple
groups of children within a single study and also testing bilingual children in both languages
in comparison to their monolingual peers of similar age and comparable background in terms
of schooling (e.g., school type and areas in England). It should be noted that JLM children are
significantly different to all the other three groups (ESL/JHL/ELM) in terms of educational
backgrounds, as they follow the national curriculum specific to Japan. Therefore, no direct
between-group comparisons are to be made in Japanese but their performances are analysed
in order to examine any group-specific patterns therein. Furthermore, no claims are to be
made about the full extent of the nature of vocabulary or morphological knowledge or any
developmental patterns associated with it, due to the sole use of knowledge-based tests per
language within a non-longitudinal design (see also Sections 1.1.1 — 1.1.2 and Chapter 3).

The reader is, therefore, reminded that any results obtained in the current study will not be
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generalised as an absolute achievement in vocabulary and/or morphological acquisition, but
as one piece of information about receptive and expressive knowledge of lexical meanings
and the ability to recognise and produce morphologically complex items demonstrated by the
participating children at the time of testing.

It is also to be reiterated that the current study is not aimed at providing the exact es-
timate of the number of words that a child knows (see Anglin, 1993 and Biemiller, 2005 for
examples of vocabulary estimation studies) but on describing the nature of receptive and ex-
pressive vocabulary knowledge of lexical meanings amongst different groups of school-age
children, together with the relationship between these aspects of vocabulary knowledge and
morphological awareness. In order to reflect the focus sharply, the term vocabulary
knowledge or English/Japanese vocabulary will be used throughout instead of vocabulary

size, except when reviewing vocabulary estimation studies as given below.

2.5 Receptive and expressive vocabulary knowledge in school-age children
As stated at the beginning of Chapter 1, increasingly children around the world are receiving
education entirely in an L2 while at the same time learning and developing their L1 outside
L2 schooling. It is commonly observed at an early stage of schooling that the receptive and
expressive aspects of vocabulary (i.e., word meanings) in child L2 learners typically differ
substantially from their monolingual peers (Goulden, Nation, & Read, 1990). This initial dif-
ference is likely to be critical for child L2 learners and can make their subsequent L2 learning
challenging. This is an important issue particularly as they not only need to develop L2 lin-
guistic skills but also need to handle their school work in the L2, which involves learning in
subject-matter areas, such as mathematics, science and social studies. Learning at school, fur-
thermore, requires these children to fully develop both their receptive and productive linguis-

tic skills, such as reading, writing, listening and speaking. In developing vocabulary, they also
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acquire words with their multiple dimensions, such as their phonological and orthographic
representations, syntactic and morphological properties, which characterises their vocabulary
learning as ‘a gargantuan task’ (Snow & Kim, 2007). For these academic purposes, child L2
learners will be compared academically against a ‘moving target’ represented by their mono-
lingual peers who are also constantly developing their vocabulary knowledge (Cummins,
2000; Menyuk & Brisk, 2005).

An important question here is whether different aspects of vocabulary knowledge
have equal weightings in these significant challenges in L2 vocabulary development. More
specifically, do challenges associated with L2 vocabulary acquisition differ between aspects
of vocabulary, such as receptive and expressive vocabulary? Questions of this sort have re-
ceived a considerable amount of attention from researchers to date. Researchers have consist-
ently identified asymmetric trajectories of vocabulary development between receptive and
expressive vocabulary in L2 children in favour of the former, an issue reviewed in detail be-
low. Another issue to be raised is that evidence from child learners of two typologically dis-
tant languages is still scarce, particularly in comparison to the wealth of evidence available
from adult L2 learners (e.g., Hayashi & Murphy, 2011; Webb, 2008). It was hoped that the
current study would contribute to making progress with this issue by investigating the nature
of English and Japanese vocabulary knowledge amongst different groups of school-age mon-

olingual and bilingual children.

2.5.1 Past vocabulary studies in school-age children

A large body of research consistently suggests that child L2 learners often lag behind their
monolingual peers when tested on L2 vocabulary, while also lacking age-appropriate mastery
(Bialystok, Luk, Peets and Yang, 2010; Camilleri & Law, 2007; Jean & Geva, 2009; Mahon

& Crutchley, 2006; Vermeer, 2001). This pattern has been observed both in receptive and ex-
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pressive vocabulary. Mahon and Crutchley (2006), for instance, investigated receptive vo-
cabulary in children with English as an additional language (EAL) and their monolingual
peers aged 4-9 years, using the British Picture Vocabulary Scale-11 (Dunn, Dunn, Whetton, &
Burley, 1997). The results indicated that monolingual children outperformed the EAL group
in all age bands, although the older EAL subsample (7-9 years old) narrowed the gap signifi-
cantly more than the younger one (4-6 years old), thus suggesting that age was playing a part
in this catching-up process. This prevailing notion (i.e., monolinguals know more words than
their bilingual peers) was recently corroborated by a study by Bialystok et al. (2010), which
investigated receptive vocabulary in a much larger sample (1,738 children).

It appears that the lag in vocabulary growth may be more pronounced in expressive
than receptive vocabulary in L2 children, and that reaching an age-appropriate level may be a
slower process for the former than the latter, thus highlighting a special difficulty in L2 ex-
pressive vocabulary learning (e.g., Benedict, 1979, Golberg, Paradis, & Crago, 2008; Lugo-
Neris, Jackson & Goldstein, 2010; Magiste, 1979). An early study by Magiste (1979), for
instance, found that the Swedish-German bilingual children’s comprehension in the L2 (Swe-
dish) developed faster than production, in comparison to their Swedish monolingual peers.
This result was, however, based on reaction time, not accuracy in their performance. More
recently, a longitudinal study by Golberg et al. (2008) showed that receptive vocabulary in
the ESL children nearly reached the monolingual norm within three years of exposure. Gol-
berg et al. also showed that, when compared to a monolingual sample from a different study
(Watkins, Kelly, Harbers & Hollis, 1995) matched on the length (months) of exposure to Eng-
lish, the ESL group demonstrated greater lexical diversity in oral production at the average
age of 7 years and 4 moths (just under three years from the start of the study). However, due
to the lack of available monolingual normative data, it remained unclear whether or not the

expressive vocabulary growth observed was at the age-appropriate level, as pointed out by
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Golberg et al. An intervention study by Lugo-Neris et al. (2010) demonstrated that, while
gains in receptive tasks were, overall, more robust than those in expressive tasks, providing
L1 (Spanish) support through reading activities yielded higher scores in the L2 (English) ex-
pressive word-definition task than providing L2 instruction did. In addition, the participating
children with a higher level of L1 proficiency demonstrated greater improvement in L2 vo-
cabulary. This finding led Lugo-Neris et al. to suggest that the presence of rich L1 support

environments in the L2 context may serve as a vehicle for L2 vocabulary expansion.

2.6 The dynamic relationship between L1 and L2 knowledge
2.6.1 The role of L1 in L2 knowledge

Theoretical issues embodied in the aforementioned vocabulary studies include the positive
role of L1 knowledge in L2 development. This is consistent with the theoretical assumptions
underlying bilingual development and education, especially the theory of Common Underly-
ing Proficiency (CUP) (Cummins, 1984). The CUP theory hypothesises an interdependent
relationship between the development of L1 and L2 verbal academic proficiency including
vocabulary, such that conceptual understanding of L1 lexical items provides a facilitative
knowledge basis for L2 lexical learning.

Another relevant theory proposed by Kroll and Stewart (1994) in their Revised Model
of Bilingual Memory Representations incorporates both the word association (i.e., lexical
associations between L1 and L2 words and access to concepts for L2 words through the L1)
and concept mediation models (i.e., direct access to concepts both from L1 and L2). Kroll
and Stewart’s revised model takes into account asymmetric strengths of both lexical and con-
ceptual links, depending on the level of L2 proficiency. In other words, the more proficient
L2 learners become in the L2, the stronger the direct conceptual links from the L2 may be-

come while the lexical link is still active between the L1 and L2. L2 learners at early stages
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of L2 learning typically rely more on lexical associations from the L2 to L1 where the con-
ceptual link is stronger for the L1 than for the L2. The Kroll and Stewart model was based on
the data from adult bilinguals (Dutch L1 and English L2). Hence, while, as in Cummins
(1984), it highlights the important role of shared conceptual knowledge in L2 vocabulary de-
velopment, the extent to which it applies to bilingual children has yet to be confirmed.

More recently, a similar view was put forward by Guglielmi (2008) who depicted the
relationship between L1 proficiency and L2 reading ability in a longitudinal investigation of
899 limited-English-profile 8" graders in the US context, using confirmatory factor analysis
and latent growth modelling. The results indicated that L1 proficiency predicted both initial
L2 reading ability and gains in L2 reading skills (Grades 8-12), a finding which lends support
to the notion of L1-L2 interdependent relationships, as proposed by Cummins (1984).

A point of note in Guglielmi’s model is that the positive role of L1 proficiency both in
concurrent and longitudinal reading development was only identified in the Hispanic sub-
sample of the entire sample, whereas the relationship did not hold for the (Far East) Asian
sub-sample. Thus, one could assume that the positive role of L1 proficiency in L2 acquisi-
tion may be language specific. Guglielmi attributed the lack of L1 influence in the Asian
group in part to the lack of shared writing systems between English and their L1 (e.g., Chi-
nese, Korean and Japanese). This explanation is questionable, however, since Guglielmi used
a self-rating questionnaire as a single measure of L1 proficiency. Further investigation is nec-
essary to confirm the role of L1 knowledge by testing participants both on their L1 and L2

using more objective and comprehensive measures of the linguistic area concerned.

2.6.2 Therole of L2 in L1 knowledge
The role of L1 in L2 knowledge also leads to the question of the relationship in reverse,

namely, the role of L2 in L1 knowledge (i.e., L2->L1). Research on L2->L1 effects is rooted
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in the notion of multicompetence (Cook, 1991, 2003), which encompasses different degrees
(i.e., separation to integration) of both L1 and L2 knowledge in one mind, as reproduced in
Figure 2. This notion suggests that bilinguals (and multilinguals) possess a distinctive nature
of language use, knowledge in each language and minds, in comparison to their monolingual
peers (Cook, 2003). The integration continuum in Figure 2 does not imply any directionality
of L1-L2 influence. Nor does it apply specifically to a certain domain of language knowledge
(e.g., syntax, phonology and vocabulary). It allows for varying degrees of integration across
domains, hypothesising that a learner’s lexicon, for instance, is highly integrated whereas
phonology is separated between languages (Cook, 2003). The degree of integration varies,
depending also on various other factors, such as motivation, preference, and levels of tired-

ness at the time of testing.
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Figure 2. The integration continuum of possible relationships in multicompetence.
(Cook, 2003, p. 9)
The notion of multicompetence has motivated research on the effects of the L2 on the
first (i.e., L2 - L1), which is relatively scarce to research on the other way around (L1->L2),
consequently leading researchers to investigate these effects in terms of positive, negative or

neutral effects (see Cook, 2003 for a review). In the context of bilingual children, the nature

of L2 influence (e.g., advantageous or disadvantageous) on performance on L1 tasks may be
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manifested differently, depending on the type of tasks concerned (Biaystok, 2001b; Gather-
cole, Thomas, Jones, Guash, Young & Hughes, 2010). Bialystok (2001b) discusses this mat-
ter in terms of two cognitive processes —analysis and control (abbreviated as A/C hence-

forth). Bialystok puts forward the view that a bilingual advantage is confined to tasks which
require high demands on controlling attention to specific aspects of a stimulus or mental rep-
resentation. According to this view, tasks which require the analysis of representational struc-
ture via more formal or explicit knowledge are not necessarily solved better either by mono-
linguals or bilinguals. Studies which drew from the A/C model include one by Murphy and
Pine (2003). Murphy and Pine investigated the influence of L2 knowledge on the representa-
tion of L1 knowledge in school-age bilingual children (L1 English and European languages
as their L2). Murphy and Pine supported the A/C model by demonstrating that the bilingual
group was similar to the monolinguals in terms of analysis (i.e., the level of explicitness in
linguistic knowledge): the bilingual and monolingual groups performed comparably on a task
which involved choosing the correct non-word inflectional (past tense) form in a short sen-
tence. Bilingual advantages were identified, in contrast, in a lexical decision task, which in-
volved focusing on the visually presented word while ignoring distracting clues (i.e., the au-
rally presented word and the drawing which did not correspond to the visual word). The bi-
linguals’ performance on this task was comparable to the statistically older monolingual
group, which Murphy and Pine attributed to their superior levels of attentional control.

What remains unclear as to the A/C model, at least explicitly, is the extent to which it
takes into account potential variability in the nature of linguistic and cognitive abilities within
bilingual populations. A question of particular interest is whether similar patterns of bilingual
advantages would be identified between child L2 learners and simultaneous bilinguals. A
study by Gathercole et al., (2010) is, to the researcher’s knowledge, among the very few stud-

ies which investigated this issue in detail, in the context of Welsh-English bilingual English-
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L1 monolingual children. The bilinguals were classified into three groups according to their
language use at home: Welsh-only, English-only and Welsh-English. Gathercole et al. demon-
strated that bilingual advantages differed across two executive function tasks (a Stroop task
and a tapping task) and were also confined to a certain condition of the tasks. The Welsh-
English group exerted an advantage over the other bilingual and monolingual groups in the
hardest condition of the Stroop task, where the child was asked to name a font colour (e.g.,
red) used in the colour word presented as a stimulus (e.g., green). In addition, this bilingual
advantage demonstrated by the Welsh-English group correlated with (English and Welsh) vo-
cabulary knowledge, general cognitive abilities and their parents’ socio economic status lev-
els. Thus, the Gathercole study showed the nature of bilingual advantages which varied not
only by task type but also as a function of different forms of bilingualism (e.g., balanced, or
less balanced) together with other socio-economic, cognitive and linguistic factors. Such bi-
lingual advantages as a function of balanced bilingualism could in turn be linked to the find-
ing by Lugo-Neris et al. (2010) which showed a positive role of the better supported L1 on
the development of L2 academic skills (see Section 2.4.1). Examining variation within bilin-
gual populations by testing them in both languages could thus potentially illuminate the ex-
tent to which the relationship between L1 and L2 knowledge is reciprocal or independent in
each type of bilinguals.

Accepting or refuting the models reviewed thus far (e.g., CUP, A/C model) is beyond
the focus of the current study.® The theoretical assumptions of these models are still relevant
and useful for offering a basis for better understanding the nature of the relationship between

L1 and L2 knowledge in the bilingual mind and also the nature of linguistic knowledge mani-

1 Other relevant theories of L1 and L2 development in bilinguals include, for instance, the Unitary Language
System Hypothesis (Volterra & Taeschner, 1978) and Separate System Hypothesis (Genesee, 1989), both of
which have been the centre of debates primarily in early bilingual studies (e.g., infants and preschoolers). Other
theories, which are in line with Cummins’s CUP in particular, include the linguistic relativity hypothesis (differ-
ent processes between languages) and common underlying rule system hypothesis, which have been investigat-
ed primarily in the context of narrative writing in bilingual children (e.g., Minami 2005).
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fested differently across tasks, and also between different types of bilinguals and their mono-
lingual peers. With respect to the multicompetence model, in particular, one would expect
that the nature of Japanese/English vocabulary knowledge in ESL and JHL children would
differ from that identified in Japanese/English monolinguals. Moreover, while L1 and L2
knowledge may be related, as embodied in Cummins’s CUP, there is conflicting evidence to
suggest that the lack of shared writing systems could prevent interdependent relationships
from being established between languages, as observed in the Guglielmi study (2008). This
potentially language-specific nature of L1-L2 relationships will be revisited and discussed
further in Section 2.9.

The above review of vocabulary studies identifies the wealth of evidence of the nature
of L2 vocabulary (English) relative to L1 vocabulary knowledge in school-age children, es-
pecially those learning two typologically similar languages (e.g., English-Spanish). More ev-
idence is needed to extend our knowledge of this matter to the context of children learning
two typologically distant languages which do not share writing systems. The current study set
out to address this issue by involving children learning Japanese as an L1/HL(L2), as well as
English as an L1/L2. To this end, a brief description of Japanese vocabulary and a review of

relevant empirical studies are given below.

2.7 The nature of Japanese vocabulary knowledge in school-age children

2.7.1 Japanese vocabulary

Japanese vocabulary consists of the following four categories (Taylor & Taylor, 1995; Aka-
matsu, 2006): words of Japanese origin called wago (e.g., J!/l/kawa/ “river”); words of Chi-
nese or Sino-Japanese words called kango (e.g.,”##%/gakkd/ “school”); foreign words (mostly
European with some Chinese words borrowed in modern times) called gairaigo (e.g., 7=~ &

% #/hocchikisu/ “stapler”; ~—" % »//majan/ “mah-jong”); and hybrid words called konshu-
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go (e.g., &7 % laisuru/ “to love” (kango + a verb and its ending of Japanese origin). The
estimates produced by the National Institute for Japanese Language and Linguistics (NINJAL,
1962-64) show that, using word type as a criterion, kango constitutes the largest proportion of
Japanese vocabulary (47.5 %), followed by wago (36.7%), gairaigo (9.8%), and konshugo
(6.0%). The status of kango in Japanese is similar to that of Latin to English and kango are
typically used to express abstract concepts often found in the literary language or academic
vocabulary. There is a tendency, however, that foreign loan words have been increasing at the
expense of wago and kango. In fact, by the 1980s, new words were comprised largely of gai-
raigo (57.6%), of which English words were dominant (Nomura, 1988). Once these words
have been borrowed into Japanese, they become ‘Japanised’ with change in phonology (e.g.,
strike - /sutoraiku/), meaning (e.g., stick /sutekki/ = “(only used to mean) a walking stick”)
and word formation (e.g., to copy - kopii-suru) (Shibatani, 1990; Taylor & Taylor, 1995).
Thus, despite the increasing proportion of English vocabulary absorbed into Japanese vo-
cabulary, these two types of vocabulary show little resemblance to one another in terms of

form, sound and meaning.

2.7.2 The writing system

The Japanese writing system consists of three different scripts: modified Chinese characters
called kanji and two mora-based scripts called hiragana and katakana.? The two types of ka-
na are parallel in the sense that in each type, there are a total of 71 kana characters consisting
of 46 basic kana characters (5 vowels, 40 vowel-consonant combinations and one nasal sound
In/) and 25 kana characters with diacritics (i.e., voiced and semi-voiced vowel-consonant

combinations). Each kana character represents one mora, namely, sub-syllabic rhythmic units

2 There is another type of script called romaji written using the Roman alphabet. Romaji are used to a much
lesser degree than the other scripts and are used especially for abbreviations such as CD and NATO (lwasaki,
2002).
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of approximately equal duration in speech. These units are also referred to as ‘syllables’ by
researchers for convenience sake but they are, strictly speaking, different, as in (7 A 7 kenka/
“row; quarrel” which can be decomposed into two syllables ken-ka and three morae ke-n-ka
(see Akita & Hatano, 1999 for more examples; Morton & Sasanuma, 1992). Most children
begin to name kana characters as early as four (Amano, 1986) and learn to read more than 60
out of the 71 kana characters before entering a primary school at the age of 6 (89 % of chil-
dren in Shimamura & Mikami, 1994; 83 % in Sakamoto & Makita, 1973).

Although kanji originate from Chinese characters, Japanese and Chinese share very
few linguistic features. One distinctive feature lies in phonology. During the course of adapt-
ing Chinese characters, the Japanese ignored Chinese phonology, which represents the tone
features that play a role as allophones, and created their own phonological representations
called on-reading and kun-reading (Akamatsu, 2006).® This resulted in the Japanese language
accommodating a great number of homonyms. Contemporary usage of the scripts is charac-
terised by the use of hiragana and kanji in combination in running text, whereas katakana are
used primarily to write non-Chinese loan words. The respective use of mora-based kana writ-
ing (i.e., hiragana and katakana) and morpheme-based writing kanji is specified as follows
(Coulmas, 1989): the former are used for function words, grammatical endings and particles,
whereas the latter are for lexical stems. The primary school curriculum is designed to gradu-
ally introduce kanji after teaching kana writing. Under the current curriculum guidelines
(MEXT, 2008), the children acquire 80 kanji by the end of the first school year and 1,006
kanji by the end of primary school education (i.e., Year 6). The children continue learning
kanji in secondary (Years 7-9) and high schools (Years 10-12) and are expected to be literate

in 2,136 Joyokanji, a set of kanji for common use specified by Ministry of Education, Japan

3 These are two types of phonological representations that a majority of kanji possess: on-reading (i.e.,‘sound’
reading) derives from the original Chinese pronunciation (e.g., ¥/sha/), whereas kun-reading (‘meaning’ read-
ing) is based on the Japanese translation of the semantic component of the original Chinese character (e.g., ¥
/kuruma/) (Akamatsu, 2006; lwasaki, 2002).
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(2010), by the end of secondary school education (i.e., the end of compulsory education in
Japan). The development of kanji knowledge involves the continuous practice of reading and
writing kanji both individually (e.g., drilling in a notebook) and in text, and thus plays a cen-

tral role in vocabulary development during the school years (Akamatsu, 2006).

2.7.3 Japanese vocabulary knowledge in monolingual children

As is well documented in the context of English-speaking children as reviewed above, vo-
cabulary development is a significant predictor of academic success also for Japanese-
speaking children, correlated with a wide range of linguistic and cognitive skills (Takahashi,
1996; 2001). In addition, in vocabulary research with preschoolers and children in early pri-
mary school years (Years 1-2) in particular, the level of acquisition of kana characters before
school entry is considered as an important predictor of subsequent vocabulary and literacy
development (Akita, Muto, Fujioka & Yasumi, 1995; Takahashi, 1996). Takahashi (1996), for
instance, carried out a longitudinal study with 69 (Japanese monolinguals) children who were
tested twice during the preschool year and twice additionally during the first year of primary
school. Takahashi demonstrated, through path analyses, that, at each round of testing, these
children’s vocabulary knowledge was associated with working memory capacity and was also
a significant predictor of listening comprehension, which in turn had a direct effect on their
reading comprehension. In a larger-scale longitudinal study, Takahashi (2001) tracked reading
development in Japanese monolingual children from the preschool to the fifth year in primary
school, and found that while the contribution of word (kana) reading skills to reading com-
prehension diminished as the children became older, vocabulary remained a significant pre-
dictor of reading comprehension across the years. In addition, vocabulary knowledge at pre-
school predicted reading comprehension a year later (e.g., Year 1) which in turn predicted vo-

cabulary knowledge a year later (e.g., Year 2). Such relationships held from preschool to Year
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5, thus highlighting a reciprocal, positive relationship between vocabulary knowledge and
reading comprehension across school years.

While there is converging evidence supporting the importance of vocabulary
knowledge in the literature, past research typically focussed on a single aspect of vocabulary
knowledge, mostly a receptive understanding of lexical meanings (i.e., a word and its defini-
tion). Therefore, much has yet to be examined about how vocabulary knowledge in Japanese-
speaking children is manifested across different aspects, for instance, through expressive as
well as receptive tasks. Considering the multi-faceted nature of vocabulary learning (Snow &
Kim, 2007), one would expect that, as identified in research on English-speaking children,
the asymmetric nature of vocabulary knowledge may also be observed in Japanese-speaking
children, and that the degree of asymmetry could be more robust in children learning Japa-
nese as an L2 (or additional/heritage language) such as JHL children in this context. In light
of this, one goal of the current study was to investigate the nature of Japanese vocabulary
knowledge in Japanese language monolinguals (JLMSs) in Japan, together with two groups of
bilingual children, namely, ESL and JHL children in the UK context. To that end, the follow-
ing section provides an overview of the literature on vocabulary knowledge in Japanese-
English bilingual children, especially ESL children, due to a growing body of evidence de-
rived from these populations. It is worth noting that the evidence reviewed below is context-
specific and hence may not be generalised to different contexts, such as EFL (English as a

Foreign Language) and immersion contexts (see Murphy, 2010, for a review).

2.7.4 Japanese vocabulary knowledge in bilingual children
As the number of Japanese children abroad has increased (MFAJ, 2011), an increasing
amount of attention has been paid by researchers to bilingual development and education in

these populations over the past few decades. One of the early studies by Shiba, Ohama and
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Noguchi (1980) investigated Japanese vocabulary knowledge in 400 Japanese ESL children
in Years 1-9 in Canada, U.S., Australia and Switzerland. Shiba et al. found that Japanese vo-
cabulary, as measured by a receptive test, was negatively correlated with the length of resi-
dence abroad, and that the rate at which Japanese vocabulary departed from the age-
appropriate level was relatively slow for older children (Years 5-9) who had been abroad
since around the age of ten. This led Shiba et al. to suggest that the critical period for the ac-
quisition of L1 vocabulary may end approximately by age ten, thereby making it difficult for
ESL children who had lived abroad since younger ages (9 or younger) to continuously devel-
op Japanese vocabulary in the ESL context. Similar findings were obtained in later studies by
different researchers, who suggested that Japanese ESL children whose onset of exposure to
English started at ten years of age or older not only made more rapid progress with academic
aspects of English proficiency (including vocabulary), but also continuously developed Japa-
nese proficiency more adequately than children with younger ages of onset of exposure to
English (before the ages of 8-9) (Cummins, Swain, Nakajima, Handscombe, Green, & Tran,
1984; Ono, 1994, 1995).

More recently, Minami (2002, 2003) tested Japanese ESL children of primary school
age in the US context on their vocabulary usage both in English and Japanese, using the Bi-
lingual Verbal Ability Test (BVAT) (Mufioz-Sandoval, Cummins, Alvarado, & Ruef, 1998).
These children’s vocabulary scores were highly correlated between languages. This led
Minami to argue that increased vocabulary knowledge in one language could accelerate pro-
gress with vocabulary knowledge in the other language, thus suggesting a reciprocal nature of
vocabulary development between Japanese and English. The use of a single measure (the
BVAT) to measure both Japanese and English vocabulary knowledge may, however, limit the
reliability of this result. Japanese vocabulary was measured via requiring the child to provide

Japanese translations for the English test items. This method raises the issue that the set of
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English test items may not necessarily correspond to the set of Japanese lexical items appro-
priate for the target age group. In other words, Japanese vocabulary scores obtained might not
have been an accurate reflection of the children’s vocabulary knowledge at the time of testing.
As stated earlier in relation to the Guglielmi study (2008), a deeper understanding of the na-
ture of L1 vocabulary knowledge relative to L2 should be achieved by testing bilinguals in
each language, using an objective test which covers a range of age-appropriate vocabulary
items for the relevant populations.

Ono (1994, 1995) suggests that receiving (week-day) school education in a single
language at least during primary school years is essential for children’s cognitive abilities to
develop naturally. This suggestion was based on his examination of various cases of Japanese
ESL children abroad whose language of instruction changed from L1 to L2 during primary
school years (especially Years 3-4). These ESL children were found to be semi-lingual after
several years, lacking age-appropriate mastery of vocabulary in both languages. This does not
necessarily mean, however, that older ESL starters are always at an advantage over younger
starters. The ultimate attainment of L2 (English) is typically higher for the latter, due to a
shift in language dominance from Japanese to English over the years of residence in the L2
context (Shiba et al., 1980; Okamura-Bichard, 1985). A more recent study by Kataoka, Ko-
shiyama and Shibata (2005) added to this by suggesting that the language dominance of ESL
children who arrived in the ESL context between 7 and 9 years of age shifted from Japanese
to English within as early as two years of exposure, despite receiving support in Japanese at a
Japanese complementary school during that time.

The aforementioned studies thus suggest the positive role of established L1 vocabu-
lary knowledge in the subsequent development of both L1 and L2 vocabulary knowledge,
which fits well with the CUP model by Cummins (1984). In other words, one would expect

that the high (or age-appropriate) level of Japanese vocabulary demonstrated by Japanese
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ESL children in the L2 context could be attributed in part to the degree of Japanese en-
trenchment at the start of exposure to English and also perhaps continued support in Japanese.
The findings from early ESL starters, in contrast, suggest that the less positive influence of
early exposure to English on Japanese vocabulary development may be identified, such that
Japanese vocabulary decreases and falls below the age-appropriate level at a fast rate, relative
to the older starters. This could be due in part to a shift in language dominance. In other
words, less established Japanese at the outset may lead to the early onset of a shift in lan-
guage dominance to English, which may in turn expedite the erosion of Japanese vocabulary
knowledge during residence in the L2 context (Shiba et al., 1980).

These assumptions could also be extended to the other bilingual group concerned in
the current study, namely, JHL children (Japanese-English simultaneous bilinguals). Drawing
on the evidence from younger ESL starters in the L2 context, one would expect that JHL
children’s English vocabulary may also be developing at the expense of age-appropriate mas-
tery of Japanese vocabulary knowledge. Although these JHL children have been exposed to
both languages since birth, English is established as the L1 or the more dominant language,
being the language of instruction, which in turn limits their exposure to Japanese. It is, on the
other hand, reasonable to assume that the extent of departure from an age-appropriate level
may vary as a function of the Japanese socio-cultural environments outside school, such as
Japanese support at a Saturday school and rich learning environments provided by their par-
ents and members of the Japanese community (Okamura-Bichard, 1985). It should be noted
that the effects of the socio-cultural factors as discussed thus far will not be investigated sys-
tematically (e.g., including them as variables) in the current study. These factors will be re-
ferred to for the purposes of contextualising any group-specific findings observed, especially
when discussing the potential influence of L1 knowledge on the L2 and vice versa between

the ESL and JHL groups.
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2.7.5 Summary of vocabulary research findings and predictions

Past research on English vocabulary development in school-age children seems to be in
agreement with the view that ESL children may experience greater challenges in developing
expressive vocabulary at a level comparable to their moving target (i.e., age-matched mono-
lingual peers). Receptive vocabulary, in contrast, seems to reach the moving target compara-
tively more quickly. Based on this converging evidence, one would expect that receptive vo-
cabulary may be demonstrated to higher degrees than expressive vocabulary in ESL children
when tested in English, and that between-group differences in vocabulary scores may be
more evident on expressive vocabulary. What remains as yet unclear, however, is the extent
to which this holds in the nature of Japanese vocabulary knowledge. While the important role
of vocabulary knowledge in other linguistic and cognitive abilities has been well-documented,
past research mostly investigated a single aspect (receptive) of Japanese vocabulary
knowledge. Thus, further work needs to be carried out to examine the nature of expressive
vocabulary relative to receptive vocabulary in Japanese-speaking children.

Significant challenges in the learning of L2 (especially, expressive) vocabulary faced
by ESL children may be alleviated to some extent by well-established L1 knowledge and
continued L1 support in the L2 context, thus representing interdependent relationships be-
tween L1 and L2 knowledge in bilingual children. What remains less understood, however, is
whether the degree of interdependency, if any, varies within bilingual populations (ESL and
JHL children in this context). ESLs and JHL children are two distinctive groups, especially in
terms of language learning backgrounds (e.g., language use at home in a bilingual or Japa-
nese family, and the amount of experience in schooling in Japan). One would expect that such
differences in a course of acquisition could lead to a varied nature of receptive and expressive
vocabulary demonstrated in each language between groups (Meisel, 2004). One could also

predict that, in addition to the facilitative role of L1 in L2 development, the relationship in
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reverse — the influence of extensive exposure to the L2 on L1 knowledge — might also be

observed in bilingual children. This prediction stems from Cook’s (2003) integration continu-
um in Figure 2, which depicts that different degrees of L1 and L2 knowledge can coexist in
the bilingual mind. This continuum also allows for a manifestation of the L1 < L2 as well as
L1 > L2 effects, depending on the linguistic domain concerned.

Despite the growing amount of interest in Japanese-English bilingual children in the
literature, it is hard, at least in the public domain, to find studies which investigated the
group-specific nature of vocabulary knowledge by including different types of Japanese-
English bilinguals and a group of monolinguals within a single study. To reiterate, the current
study is not targeted at providing the estimates of how many words a child knows, nor is it
targeted, by including monolinguals, at confirming whether or not ESL/JHL children know
fewer words than do English or Japanese monolinguals. The primary goal is to enhance our
understanding of the characteristics of vocabulary knowledge which may not only vary be-
tween the monolingual group and bilingual groups but also be unique to each bilingual group.
The latter focus is particularly important since, as encompassed in the notion of multicompe-
tence (Cook, 1991; 2003), examining variation within bilingual populations should help us to
better understand the particular characteristics of vocabulary knowledge in each type of bilin-
gual children in their own right. In addition, testing these bilinguals both on the L1 and L2 by
using objective measures of the domain concerned should allow for the examination of the
influence of the L2 on the L1 and vice versa. The issues related to cross-linguistic influence
will be discussed further in the context of morphological awareness, another component of

word knowledge addressed in the current study.
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2.8 The nature of morphological awareness in school-age children
Morphological awareness concerns the ability to distinguish and manipulate the structure of
morphemes, the smallest meaning-bearing units in language, and includes the ability to con-
struct inflectional and derivational forms by employing appropriate word-formation rules
(Kuo & Anderson, 2006). Morphological awareness thus involves the conscious recognition
and manipulation of morphological rules. In this regard, the ability to comprehend and pro-
duce morphologically complex items in natural speech can be considered as a type of mor-
phological ability disctinct from morphological awareness within the scope of the acquisition
of morphology, and this ability is not featured in the current study.

There are different types of morphemes in English and one essential distinction to be
made is between roots, stems and bases. The stem is a basic morpheme to which inflectional
suffixes are attached, such as teach in teaches and teaching (Katamba, 1993). The root con-
stitutes the irreducible core part of the word (Katamba, 1993): the word teachers, for example,
includes the inflectional suffix -s to which the stem teacher is attached, and this stem consists
of both the root teach and the derivational suffix -er. A base is a root or stem to which affixes
of any kind, inflectional or derivational, can be attached (Katamba, 1993). The word disa-
greement includes the base disagree to which the suffix -ment is attached. (Agree is the root).
In the word disagree, agree can be a base to which the prefix -dis is attached, as well as the
root of the entire word (Aronoff & Fudeman, 2005). Bases are referred to as stems only in
the context of inflectional morphology (Katamba, 1993).

Morphemes can also be divided into two categories depending on whether they can
stand as a word on their own or whether they must be attached to another morpheme. The
former are referred to as free morphemes, whereas the latter are bound morphemes. To take
the word unhappily for example, the un- and -ly are bound morphemes as they cannot stand

as a word by themselves, whereas the root happy(i) is a free morpheme since it does not re-
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quire any additional morpheme in order for it to stand as a word on its own. Bound mor-
phemes can further be divided into inflectional and derivational morphemes, a distinction of

particular relevance to the current study.

2.8.1 An awareness of inflectional morphemes

Inflectional morphemes function in such a manner that they modify the form of a word with-
in the same syntactic category, such as cat - cats and walk - walked, without changing the
core lexical meaning (Katamba, 1993). The manner in which a stem is inflected is determined
by its syntactic environment, and through inflection, morphosyntactic features, such as num-
ber, tense, aspect and case, are expressed (Aronoff & Fudeman, 2005).

One of the best known studies (and also perhaps the most influential in subsequent
morphological research) on L1 children’s use of morphemes is one by Berko (1958). In this
study, 4- to 7-year-old children were presented with a nonce word (e.g., wug), together with
drawings of bird-like creatures, and were asked to generate its plural form (e.g., wugs). Chil-
dren in Berko’s study consistently applied the English plural (and past tense) inflection onto
these words, despite the fact the children would have had no way of knowing the words’ plu-
ral or past tense forms by virtue of the fact they were nonce words. Berko interpreted this
finding as an indication that children made a connection between the form and meaning of
these nonce words, applying a rule-based procedure in generating the plural inflection.

Children, while acquiring inflectional morphemes, make developmental errors such
as over-regularising or over-generalising inflections, such as, breaked and broked. Consider-
ing that children do not hear these forms in the input in general, one might argue that, at an
early stage of language development, whether in L1 or L2, they apply the same rule to both
regular and irregular forms, identifying both break and broke as two separate stems (Clark,

1998). This pattern of errors could also be linked to the degree of morphological transparency
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inherent in regular and irregular forms. The irregular form broke, for instance, conveys lin-
guistic information in a morphologically covert way: the boundary between a stem and its
suffix is more obscured than the regular form walked (the verbal stem walk + the past tense
inflection -ed). Thus, it is perhaps difficult for children to combine the morphological rela-
tionship (i.e., break = broke) with the meaning that they have mapped onto the irregular
form.* Such difficulty could also be linked to a body of evidence suggesting that children, in
both L1 and L2, acquire the more core or basic (prototypical) grammatical morphemes at ear-
ly stages of morphological development (Clark, 1987; Shirai, 1993; Shirai & Kurono, 1998).
For instance, regular forms are acquired earlier than irregular ones in English and the past-
tense inflection -ta for achievement verbs (e.g., reach) acquired earlier than -ta for state verbs
(e.g., see) in Japanese (see Li & Shirai, 2000 for review).> The current study is not targeted at
investigating the order of acquisition of grammatical morphemes. However, a glimpse of this
line of research offers a useful insight that it is a prerequisite for children to engage in mor-
phological analyses by making a connection between the form and meaning of a word, while
using their (implicit) knowledge of stems and inflectional suffixes. It is reasonable to assume

that these morphological analyses are similar to analysing derivational forms.

2.8.2 An awareness of derivational morphemes
English derivational morphemes include both class-maintaining and class-changing affixes
(Koda, 2000). Class-changing derivational affixes form new words by altering the syntactic

category (e.g., happy-happiness). Class-maintaining derivational affixes, in contrast, repre-

* See Pinker (1999) and Daugherty and Seidenberg, (1994) for psycholinguistic accounts of the mental represen-
tation and processing of regular and irregular forms.

5 Research on the order of acquisition of grammatical morphemes in English, for example, suggests that, con-
sistent with L1 children, child L2 learners, regardless of L1, typically acquire non-tense related morphemes ear-
ly (e.g., progressive -ing, simple plural -s), followed by tense-related morphemes (e.g., third-person -(e)s; regu-
lar past tense, and irregular past tense) (e.g., Brown, 1973; Dulay & Burt, 1974; Jia & Fuse, 2007; Paradis,
2005).
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sent the formation of new words without changing the syntactic category (e.g., happy-
unhappy), while changing the meaning of the base. In addition, there are other properties that
add to morphological complexities in derivational forms, including phonological (e.g., stress
shift) and orthographic changes (e.g., vowel change). To take the derivation history - histor-
ical for example, the former undergoes stress shift and orthographic change together with a
change in its overall syntactic category. Another illustrative example is sane - sanity, a deri-
vation which represents phonological change in the stress and orthographic change (e = i), in
addition to a change in syntactic category (Menyuk & Brisk, 2005). It should be noted that
these examples are not exhaustive and there are other ways of defining morphological com-
plexities, such as the number of morphemes inherent in words (Anglin, 1993): monomor-
phemic (e.g., talk), bimorphemic (e.g., talking) and multimorphemic (e.g., talkativeness).

Past research suggests that the mastery of morphological derivations takes place later
than that of morphological inflections (Berko, 1958; Clark, 1998). Children acquire morpho-
logical derivations by learning morphologically simple or transparent words to start with, fol-
lowed by learning more morphologically complex, opaque words. Major gains in an aware-
ness of morphological derivations are achieved over a long period of time, beginning in mid-
dle childhood and continuing through adolescence (Anglin, 1993; Carlisle, 1988, 2000; Car-
lisle & Fleming, 2003; Mahony, 1994; Mahony, Singson, & Mann, 2000; Singson, Mahony,
& Mann, 2000; Tyler & Nagy, 1989). Evidence suggests that children’s developing morpho-
logical awareness across school years is characterised more markedly by their ability to pro-
duce derived words than to recognise the relationship between a base and its derived word
(e.g., Carlisle, 2000; Carlisle & Fleming, 2003). Moreover, it is productive use of derivations,
not receptive (i.e., decomposing a word into morphemes), that was predictive of the chil-
dren’s ability to define morphologically complex words (Carlisle, 2000). Carlisle (2000) ex-

plained this relationship by suggesting that producing derivational forms requires knowledge
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of both semantic and syntactic roles of the affixes, as well as the meaning of the base mor-
pheme. In this respect, these processes are more similar to the processes of demonstrating
lexical meanings than those involved in morphological decomposition are. Duncan, Casalis
and Colé (2009) argued for a special difficulty in producing morphologically complex items
over recognising morphemes in terms of the production task tapping into a more explicit level
of morphological awareness, thus placing greater metalinguistic demands on these children.
Hence, considering both morpheme recognition and production is important in that it adds a
more detailed picture to our understanding of the nature of morphological awareness in chil-
dren.

The importance of morphological awareness has been well-documented also in the
context of literacy development (e.g., reading and writing). Research suggests that knowledge
of relational (teach - teacher, me = meter*) and syntactic properties (e.g., -ise (legalise) as
a verb-forming suffix) of derivational forms, which develops across the school years (Grades
3-6), made an independent contribution to reading ability above and beyond vocabulary and
phonological awareness (Mahony et al., 2000; Singson et al., 2000) and verbal short-term
memory (Singleton et al., 2000). Moreover, degrees of morphological accuracy in the written
compositions of children increased with age (Carlisle, 1996) and higher degrees of morpho-
logical accuracy demonstrated in narrative writing were associated with higher spelling and
reading scores amongst school-age children (Green, McCutchen, Schwiebert, Quinlan, Eva-
wood & Juelis, 2003). Thus, morphological awareness could be considered as a type of word-
specific knowledge critical for academic success in school.

Developing morphological awareness is not a linear process: the idiosyncratic nature
of morphological derivations, in particular, poses significant challenges not only on L1-
English monolingual children but also on L2 children (Kieffer & Lesaux, 2008). These chal-

lenges may be greater particularly for those who may draw upon an L1 which represents dif-
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ferent orthographic properties from English (e.g., Korean Hangul, as in Wang, Koi & Choi,
2009). Nevertheless, as reviewed above, the majority of the existing evidence derives from
L1-English studies and much less is understood regarding the nature of morphological
awareness and its relationship with vocabulary (or any other aspects of linguistic) knowledge
in the context of L2 children, especially those learning two typologically distant languages
(Pasquarella, Chen, Lam, Luo & Ramirez, 2011). The current study addresses this gap of un-
derstanding by carrying out both within-language and cross-linguistic investigations of Eng-
lish and Japanese morphological awareness (inflections and derivations), in relation to vo-
cabulary knowledge, in different groups of bilingual and monolingual children. Issues with
cross-lingusitic influence — the nature of L2 morphological awareness in relation to L1
knowledge and vice versa — will be discussed further in Section 2.10. In what follows, mor-
phological awareness is further discussed in relation to vocabulary knowledge, an association

to be addresssed in the current study.

2.9 Morphological awareness in relation to vocabulary knowledge

It is reasonable to assume that increased morphological awareness, which includes
knowledge of both inflectional and derivational forms of a word, allows learners to have ac-
cess to more members of a word family (consisting of a root form and its inflections and der-
ivations) and hence coincides with vocabulary growth (Schmitt & McCarthy, 1997). A large
body of evidence in the literature lends support to this assumption by demonstrating positive
correlations between morphological awareness and vocabulary knowledge in English-
speaking monolingual (e.g., Anglin, 1993; Bowers & Kirby, 2010; Tyler & Nagy, 1989;
McBride-Chang et al., 2005b) and bilingual children (e.g., McBride-Chang et al., 2006; Wang,
Cheng & Chen, 2006). Anglin (1993), for instance, found that 1st-graders’ vocabulary esti-

mates were characterised by the largest number of root words, followed by the number of in-
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flected words. By the 5™ grade, vocabulary size consisted of the largest number of derived
words, thus highlighting a rapid increase in knowledge of derivational morphemes during the
school years. 5th-graders’ vocabulary growth was, moreover, characterised by their increased
knowledge of multi-morphemic words (e.g., talkativeness), although bi-morphemic words
(e.g., talking) still accounted for the largest proportion of their vocabulary size. These find-
ings led Anglin to suggest that vocabulary knowledge develops with age during the early and
middle school years, when children develop their abilities to analyse multi-morphemic words
into components and discern lexical meanings.

More recently, Bowers and Kirby (2010), who conducted a 20-session intervention on
morphological word structure, used a Morphological Vocabulary task to assess children’s
skills at identifying the root of morphologically complex items and explaining their meaning.
These methods (i.e., morphological problem-solving and morphological vocabulary) are sig-
nificant in that they allowed for the examination of children’s ability to map meanings onto
affixes as well as their root. One could, however, argue that these children’s understanding of
the internal structure of those items was not fully demonstrated, since only the root was re-
quired to be explicitly identified. An additional feature to be added to the task would be to
explicitly elicit both a root and its affixes through morphological analysis. This feature should
provide a more detailed picture of children’s morphological awareness, specifically their
awareness of the structure of morphologically complex items.

The role of morphological awareness in vocabulary development has been researched
in various languages ranging from alphabetic (e.g., English and Spanish) to non-alphabetic
scripts (e.g., Chinese characters and Korean Hangul) (Mann, 1986; McBride-Chang, Cho, Liu,
Wagner, Shu, Zhou, Cheuk & Muse, 2005a; McBride-Chang, Tardif, Cho, Shu, Fletcher,
Stokes, Wong & Leung, 2008). McBride-Chang et al. (2005a) provide evidence to suggest

that morphological awareness may be more important for children with a morphographic L1
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(e.g., Chinese) than those with a phonographic L1 (e.g., English) in recognising words. This
suggests that the role of morphological awareness in vocabulary development may be lan-
guage-specific. Mann (1986) identified a similar language-specific role in the context of pho-
nological awareness in Japanese-speaking and English-speaking children in Japan and the US
respectively. Mann found that an awareness of phonemes was demonstrated to higher degrees
by the American children, whereas the Japanese children obtained higher scores on a mora
deletion task than did the American children on the English equivalent of the task (a syllable
deletion task). This led Mann to suggest that degrees of metalinguistic awareness could be
dependent on the nature of children’s experience of learning to read the orthography of each
language. Drawing on this finding, together with the body of evidence on morphological
awareness as reviewed above, one could assume that the role of morphological awareness in
vocabulary knowledge could be language-specific in nature between English and Japanese
due to a varied nature of reading experience across orthographies. It is, however, perhaps too
hasty to predict the relative importance of morphological awareness in Japanese to English,
since both language represent a morpho-phonological structure in their orthography. (Kana
orthography in Japanese is phonology-based and represents moras, whereas kanji is morphol-
ogy-based). One goal of the current study is to shed some light on this issue by investigating
an association between morphological awareness and vocabulary knowledge via both within-
language and between-languages statistical models (i.e., multiple regression models). This

issue will be revisited and discussed further in Section 2.10.

2.9.1 Summary of morphological awareness studies

The body of research presented thus far has fallen short of evidence of different aspects (e.g.,
recognition and production) of morphological awareness and their relations to vocabulary

knowledge among L1 and L2 children. As suggested by Duncan et al. (2009), completing
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productive tasks requires higher levels of metalinguistic demands, thus posing greater chal-
lenges on children. In addition, the ability to produce morphologically complex items could
be more closely related to vocabulary knowledge, due to its processes being more analogous
to demonstrating vocabulary knowledge than those involved in recognising morphemes, as
argued by Carlisle (2000). Vocabulary growth could be associated with an enhanced aware-
ness of the structure of morphemes — an aspect of morpheme recognition, as suggested by
Bowers & Kirby (2010). However, an improved measure of morpheme recognition would be
necessary to confirm this association so that it would require an explicit identification of all
types of morphemes inherent in a word, including both affixes and their root.

The varied nature of the relationship between morphological awareness and vocabu-
lary knowledge across recognition/comprehension and production has been identified in adult
L2 studies (e.g., Hayashi & Murphy, 2011; Webb, 2005, 2008). It has yet to be determined,
however, whether such a relationship, which might be relevant to adult L2 learners, is also
explanatory for different groups of bilingual children (ESL and JHL children in this study)
and also their monolingual peers. Adult learners, who possess greater cognitive maturity, are
typically better at completing tasks that require higher degrees of metalinguistic awareness
than school-age children whose cognitive maturity is still developing. By considering differ-
ent aspects of each knowledge type, therefore, the current study is capable of digging deeper
into the nature of the relationship between morphological awareness and vocabulary

knowledge which is particularly relevant to child monolinguals and bilinguals.

2.10 Morphological awareness from a cross-linguistic perspective

In view of the notion of multicompetence, bilingual children are distinguishable from their
monolingual peers in that the former possess morphological knowledge of their L1 as well as

L2, perhaps with varying degrees of integration between languages and also of explicitness in
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each language. It is conceivable that there is also variability in the nature of linguistic
knowledge within the bilingual populations of interest. One contributing aspect to such varia-
bility is that, in comparison to simultaneous bilinguals (JHL children in this context), ESL
children possessed more established L1 knowledge at the outset of L2 learning, although it
was probably not as entrenched as L1 knowledge in adult L2 learners (Nicholas & Lightbown,
2008; Philp et al., 2008). Such varying degrees of strength in L1 as well as L2 knowledge
among bilinguals could influence the nature of morphological transfer differently across
groups. The current study was designed to investigate this issue in the statistical sense, (a
practice commonly exercised in educational psychology or psycholinguistic research); name-
ly, evidence of transfer was interpreted as such when unique variance in an outcome variable
in one language was explained by a between-language predictor in a regression model, over

and above within-language predictors (Wang, Ko & Choi, 2009).

2.10.1 Transfer of morphological awareness
Research on children learning English as a foreign (EFL) and/or second language (ESL) re-
veals that the degree of shared morphological features between two languages may determine
the degree of transferability of morphological awareness and not typological distance per se.
In other words, the more similar morphological features are, the more positive transfer may
occur (e.g., L1-Spanish and L2-English in Hancin-Bhatt & Nagy, 1994; L1-Hebrew and L2-
English in Schiff & Calif, 2007) and conversely, the more different, the more limited morpho-
logical transferability may become (e.g., L1-English and L2-Arabic in Saiegh-Haddad &
Geva, 2008).

Similarities/differences in morphological systems could also influence the direction
of transfer, i.e., L1 = L2 or L2 - L1 (unidirectional) or L1 < L2 (bidirectional, or recipro-

cal). Ramirez, Chen, Geva and Kiefer (2010), for instance, investigated cross-linguistic con-
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tributions of morphological awareness in Spanish-speaking English Language Learners
(ELLs) in the late primary school years, using two measures (morphological structure and
production) of English and Spanish derivational morphology. The results showed that the
productive measure of Spanish morphological awareness was a strong predictor of English
word reading after controlling for nonverbal 1Q, vocabulary, phonological awareness and
English morphological awareness. However, English morphological awareness did not pre-
dict Spanish word reading, which Ramirez et al. explained by suggesting that morphological
transfer tends to occur from a language with more complex morphological systems (Spanish
in this case) to the other with less complex systems (English).

The unidirectional nature of transfer has also been observed in the context of Chi-
nese-English bilingual children, two languages which share similar morphological features in
compounding. Wang, Cheng and Chen (2006) demonstrated that English morphological
awareness was a significant predictor of Chinese character reading and reading comprehen-
sion in Chinese ESL children in the U.S. context. Transfer in the other direction (Chinese -
English) was not observed, however. Wang et al. attributed this unidirectional transfer to the
enhanced degrees of the children’s metalinguistic awareness in English and a shift in lan-
guage dominance from Chinese to English.

More recently, Pasquarella et al. (2011) investigated morphological awareness of
compounding in Chinese and English among Grades 1-4 bilingual children in the Canadian
context. When the contribution of morphological awareness to vocabulary was examined via
structural equation modelling, reciprocal relationships (i.e., Chinese <> English) were identi-
fied between English morphological awareness and Chinese vocabulary. This result not only
suggests the influence of L2 morphological awareness on L1 reading skills (English > Chi-
nese) but also the interdependent relationships between L1 and L2 academic proficiency, as

captured in the CUP by Cummins (1984). Pasquarella et al. note that these reciprocal rela-
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tionships should be viewed as preliminary evidence because of the use of cross-sectional data,
rather than longitudinal data. Another issue to be pointed out is that they compiled a Chinese
vocabulary test by directly translating some of the English items in the Peabody Picture Vo-
cabulary Test (PPVT, Dunn & Dunn, 1997) into Chinese. English items from the PPVT are
not necessarily reflective of age-appropriate vocabulary in Chinese (or any other language).
Hence, the development of a more valid L1 vocabulary measure for children should be car-
ried out to further investigate the nature of a cross-linguistic relationship between morpholog-
ical awareness and vocabulary knowledge.

One way of expanding on the aforementioned studies could be to look at different
aspects of morphological awareness in bilingual children by testing them both in their L1 and
L2. Research which used a wide range of measures that tap into both inflectional and deriva-
tional morphology in both languages is particularly limited to date (Deacon, Wade-Woolley
& Kirby, 2007). Considering the varied nature of derivational and inflectional morphology
(especially in terms of richness in number and variety), one might reasonably assume that,
when both inflections and derivations were taken into account, cross-linguistic contributions
of morphological awareness might qualitatively differ from those found in the aforemen-

tioned studies.

2.10.2 Influence of different scripts on morphological transfer

The non-exhaustive overview of cross-linguistic morphological research, as presented above,
featured various pairs of two languages ranging from typologically similar (e.g., English -
Spanish) to distant (e.g., Chinese - English; Hebrew - English). What remains as yet unclear
is the potential impact of learning languages with different scripts on the nature of morpho-
logical transfer. As briefly touched upon in Section 2.8, evidence from within-language stud-

ies suggests that the role of morphological awareness in vocabulary knowledge may be L1-
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orthography (or script) specific (McBride-Chang et al., 2005a). In addition, the nature of
metalinguistic awareness could be dependent upon children’s experience with the orthogra-
phy (Mann, 1986). Extending these findings to the context of cross-linguistic transfer, one
could postulate that such an L1-orthgraphy specific nature may manifest itself as non-
transferrable between languages. Alternatively, there could be a threshold of the quality of
experience with each writing system, above which morphological awareness becomes trans-
ferrable between languages despite the lack of shared scripts. The current study was not de-
signed to specify such a threshold but to investigate the degree of transferability between Jap-
anese and English morphological awareness in two different types of bilinguals who were
exposed to each writing system to varying degrees. In this way, this study could expand on
the within-language studies and offer insight into potential variability in the nature of mor-
phological transfer as a function of the quality of experience with the English and Japanese

writing systems. To that end, a brief overview of Japanese morphology is given below.

2.11 Japanese morphology
Japanese lacks pauses both in its written and spoken forms. Therefore, clues to identify words
in a sentence are available to a much lesser degree than those in written or spoken English, as

illustrated below:

EIIAR%E 2 e A 72,
Hanako read two books.

One piece of information that a speaker/writer relies on (whether implicitly or explicitly) for
identifying where and what the words are in the sentence is morphological information,
which involves knowing the meaningful component(s) of words. A speaker/writer, for in-
stance, must know that (% /wa/ and % /wo/ serve as particles (a type of grammatical mor-

phemes), respectively indicating the subject of the sentence and the object towards which the
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relevant activity (to read) was directed. Furthermore, a speaker/writer must know that A 72
/yonda/ denotes the act of reading which took place in the past, due to its morphological con-
stituent, more specifically, the voiced past-tense marking suffix 7= /da/. These morphological
processes interact with phonology, semantics and syntax, indicating that, as in English, mor-
phological knowledge plays a crucial part in the development of word knowledge in Japanese.

Japanese is an agglutinative language in the sense that it involves gluing morphemes
together by using both prefixes and suffixes as a common word formation process (Iwasaki,
2002; Shibatani, 1990; Tsujimura, 2007).% In addition, as in English, inflectional and deriva-
tional affixes are the types of affixes found in Japanese morphology. Japanese morphemes
can be further broken down into four categories (Tsujimura, 2007): Native (morphemes of
Japanese origin), Sino-Japanese (morphemes of Chinese origin), Mimetic (e.g., /Kira-kira/
(sparkling); /wan-wan/ (bow-wow)) and Foreign (morphemes of non-Chinese origin). This
section focuses particularly on the first two, as they comprise major parts of Japanese vo-
cabulary (Coulmas, 1989; Taylor & Taylor, 1995). It also provides a non-exhaustive descrip-
tion of a variety of inflections and derivations found in the conjugation paradigms of syntac-
tic categories, such as nouns, verbs, adjectives, adverbs, adjectival nouns (or nominal adjec-
tives) and verbal nouns (or nominalised verbs) (see Shibatani, 1990 and Tsujimura, 2007 for a

more comprehensive overview of Japanese morphology).’

6 1t is worth noting that no language can be neatly classified into a single type (e.g., isolating, agglutinative and
fusional) and hence this classification only reflects the dominant characteristics that determine the way in which
words are formed in Japanese (Katamba, 1993; Shibatani & Bynon, 1999). Japanese is considered agglutinative
also in the sense that case particles (e.g., -ga, -wa, -0) are glued together with their accompanying nouns to de-
note the grammatical functions of these nouns in a sentence (i.e., Taroo-wa (topic marker) Jitensha-o motteinai
/Taro does not have a bike/ (Tsujimura, 2007; Lincoln, 2004).

7 Adjectiveal nouns and Verbal nouns, two unique syntactic categories in Japanese, are characterised by their
dual behaviour both as adjectives and nouns, and as verbs and nouns respectively.
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2.11.1 Japanese inflectional suffixes

As with English inflectional suffixes, Japanese inflectional suffixes represent variants of a
word within its syntactic category. Inflectional morphemes are well represented in verbal and
adjectival conjugations in Japanese. Verbal inflectional suffixes are classified into six termi-
nation suffixes, whereas adjectives are divided into three termination (nonpast, volitional and
past tense) and three connective inflectional suffixes (conditional, hypothetical and conjunc-
tive). Nonpast and past tense, which were featured in the morphological tasks used in the cur-
rent study, are two highly productive classes among others in both verbs and adjectives, as in
the examples given in Tables 2 and 3 (see lwasaki, 2002 for more examples and Shibatani,

1990 for different theoretical models of inflectional verb morphology).

Table 2. Japanese verb and adjective morphology

Verbs VR verb CR verb Irregular verbs
Function to eat to drink to do to come
Nonpast -(r) u tabe-ru nom-u su-ru ku-ru
Volitional -(y)oo tabe-yoo nom-o0o shi-yoo ko-yoo
Imperative -e/ro tabe-ro nom-e shi-ro ko-i
Past (i)-ta tabe-ta non-da sh-i-ta k-i-ta
Polite (i)-mas- tabe-mas- nom-i-mas- sh-i-mas- k-i-mas
Evidental (i)-soo tabe-so00 nom-i-soo sh-i-so k-i-soo

*VR: verb root; CR: consonant root

Table 3. Japanese adjective morphology

Adjectives Big /ookii/ Expensive /takai/

Function Root + IS Root + IS

Nonpast -i 00kKi-i It is big taka-i It is expensive
Evidental -soo ooki-soo It seems big taka-soo It seems expensive
Past -kattta ooki-katta It was big taka-katta It was expensive
Conditional -kattara ooki-kattara If it is big taka-kattara If it is expensive
Hypothetical -kareba  ooki-kereba Provide it is big taka-kereba Provide it is expensive
Conjunctive -te ooki-(ku)-te big and taka-(ku)-te expensive and

*1S: Inflectional suffix

Japanese verbs are classified into three categories: verbs with a vowel-ending root
(tabe-ru “eat”); verbs with a consonant-ending root (nom-u “drink™); and irregular verbs.

There are only two irregular verbs (suru “do” and kuru “come”) in Japanese, both of which
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have various allomorphs (lwasaki, 2002): s-, su-, shi- for the former; and k-, ko-, ku-, ki- for
the latter. The formation of a past tense verb involves several phonological changes. The
verb nom-u “to drink”, for instance, it undergoes two changes: the ending of the root m
changes into n before the past tense ta, which in turn becomes voiced da, resulting in non-da
“drank”. Several other phonological changes including the following can be observed (see
Tsujimura, 2007 for more examples):

hair-u (to enter) - hait-ta (entered);

yob-u (to call) - yon-da (called);

kak-u (to write) - kai-ta (wrote);

oyog-u (to swim) - oyoi-da (swam).
As illustrated in Tables 2 and 3 above, the inflectional ending -ta marks past tense both for
verbs and adjectives, although the latter must be preceded by another inflectional suffix -kat,
whereas the former can immediately follow the root. Some of the inflectional processes pre-
sented above lack their inflectional counterparts in English. For instance, Japanese adjectives
are accompanied by inflections that are perhaps more syntax-oriented than those in English.
In addition, Japanese nouns lack in the equivalent of the singular and plural distinction in
English, such as -e(s) (e.g., book = books). The use of plural marking is limited to person
nouns (e.g., kodomo “child” - kodomo-tachi “children”; gakusei “student” - gakusei-tachi

“students”). Moreover, unlike in English (e.g., | walk - she walks), there is no inflectional

marking of subject-verb agreement.

2.11.2 Japanese derivational morphemes

Derivational affixes alter the meaning and/or syntactic category of the base to which they are
attached. Japanese derivational prefixes are generally attached to a noun or noun equivalent
(e.g., o-share “dressing up”) (Iwasaki, 2002). Sino-Japanese prefixes (e.g., mu-, hu- and mi-)
are among the very small number of class-changing derivational prefixes (from noun to ad-

jectival noun) in Japanese (Kageyama, 1982, Nomura, 1973), as presented in Table 4 (lwasa-
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ki, 2002; see Nomura, 1973 for a more complete list of Japanese prefixes). Japanese mor-
phology also represents derivational suffixes, which are more numerous and productive than
prefixes (lwasaki, 2002). Among others, some examples of noun- (NF), verb- (VF), adjec-

tive- (AdjF) and adverb-forming (AdvF) derivational suffixes are presented in Table 5 (lwa-

saki, 2002; Shibatani, 1990)%,

Table 4. Japanese derivational prefixes

Function Base Prefixed form
Honorific prefixes : o- kome (rice) 0-kome
go- fujin (lady) go-fujin
Size/degree prefixes: 0o- (big) arashi (storm) oo-arashi (heavy storm)
ko- (small) ishi (stone) ko-ishi (pebbles)

Negative prefixes (S-J): mu-*

shinkei (nerve)

mu-shinkei (insensitive)

hu-* tyuui (attention) fu-tyuui (careless)
hi-* joushiki (common sense) hi-joushiki (senseless)
mi-* happyou (public) mi-happyou (non-public)

Table 5. Japanese derivational suffixes

Base (syntactic category) Suffixed form

atataka-i (Adj.) (warm)

Function

NF suffixes: -sa, atataka-sa (warmth)

-mi yowai-i (Adj.) (weak) yowa-mi (weakness)
VF suffixes: -garu samu-i (Adj.) (cold) samu-garu (become cold)
-meku kira (N) (shine) kira-meku (shine)
AdjF suffixes: -ta- tabe-ru (V) (eat) tabe-ta-i (want to eat)
-i-ta- kak-u (V) (write) kak-i-ta-i (want to write)
AdvF suffixes: -ku ooki-i (big) ooki-ku
too-i (far) too-ku

2.11.3 Issues in measuring morphological awareness in Japanese scripts

The above description of Japanese morphology presents some issues with measuring Japa-
nese morphological awareness using the Japanese writing system (not in the Roman alphabet).
As briefly discussed earlier in Section 2.4.3.2, degrees of morphological transparency inher-

ent in a word can differ significantly, depending on the scripts in which the word is presented.

8 |wasaki (2002) further examines Japanese morphemes by presenting the way they behave to form a more ex-
tended word, within which a series of derivational and inflectional suffixes are glued together following the root.
These extended forms could serve as a nearly full sentence and hence tap into syntactic awareness more than
morphological awareness. For this reason, this type of affixation is not featured in this study.

74



2. LITERATURE REVIEW
Kana writing in particular causes a major problem with morphological segmentation (Shi-
batani, 1990). To take the verb Fi#r /yomu/ “to read” as an example, it is segmented as yom-u
through the use of the alphabet. However, in kana writing, the syllable #¢ /mu/ cannot be

broken down into any smaller units (Xmu - m + u) and hence the root and its inflectional

suffix are not discernible in the same way that they are using the alphabet. Moreover, the
segmentation %t + % is more consistent with how the inflectional system is traditionally
taught (Coulmas, 1989) and hence should not be interpreted as incorrect. Two additional is-
sues should be addressed. One is concerned with a potential bias towards ‘graphical’ segmen-
tations, especially when morphologically less complex items are presented using the combi-
nation of hiragana and kanji, such as #:?» (Coulmas, 1989). This problem stems from the
fact that the representational unit of kanji is a morpheme or semantically oriented and the dif-
ference across three scripts is graphically easily identifiable. Another problem lies in that Jap-
anese morphemes are typically multi-syllabic. Even a mono-morphemic word such as %72
/ha-na/ (flower) consists of two syllables or moras. In this respect, presenting items in pho-
nology-based hiragana alone could potentially lead to syllabic segmentation, especially if the
item is morphologically simple. In order to keep these possibilities to a minimum, it is essen-
tial to ensure that target items presented in kana writing and kana and kanji combined repre-
sented a range of internal complexities from less complex (e.g., <% [taberu/ “to eat”) to
more complex items (e.g., &% L 7>~ 7= /kuwashikatta/ “was detailed”).

Another major issue is the absence of Japanese morphological awareness measures
developed for research purposes. To the best of the researcher’s knowledge, only one relevant
study was found in cross-searching educational and linguistic data bases, and it investigated
morphological awareness of limited aspects of inflectional morphology in Japanese monolin-
gual children and adults (Fujiwara, 1999) as reviewed below. Hence, it was obligatory that

the researcher newly develop, for the current study, measures of Japanese morphological
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awareness which are designed to overcome the issues with the Japanese scripts as presented
above and also tap into knowledge of a range of both inflectional and derivational forms ap-

propriate for school-age children (see Chapter 3 for details of these Japanese tasks developed).

2.11.4 Empirical evidence on Japanese morphological awareness in children

The current study makes one of the first attempts to systematically investigate different as-
pects of Japanese morphological awareness of both inflections and derivations in different
types of bilingual children (JHLs and ESLs), together with Japanese monolinguals. Although
research on Japanese morphological awareness is not non-existent, it typically focuses on ei-
ther inflections (in children by Fujiwara, 1999) or derivations (in adults by Hagiwara, Sugi-
oka, Ito & Kawamura, 1999) and even so, the range of morphemes included was rather lim-
ited (see Clancy, 1985 for a comprehensive overview of Japanese grammatical morphemes).
Fujiwara (1999), for instance, compared an awareness of Japanese inflectional adjectival suf-
fixes (past tense forms, -katta and -da/data) between two groups of children (4- and 5-year
old groups) and a group of adults (all monolinguals). Fujiwara suggests that 5 years of age
could be a transitional period where Japanese children begin to separate the stem from its in-
flectional suffixes, although adults are more efficient in using such morphological infor-
mation. Hagiwara et al. (1999) provide neurological evidence to suggest that the level of
productivity influences the processing of noun-forming derivational suffixes (-sa and -mi) for
both brain-damaged aphasic patients and normal adults. Hagiwara et al. found that these two
suffixation processes involved two different neurological systems, whereby the suffix -sa was
processed on a rule-like basis and the -mi, a much less productive suffix than the -sa, was
processed via access to associative memory. Investigating the mental mechanism underlying
morphological processing is beyond the scope of the current study. Nevertheless, this line of

research offers useful insight into the role of psycholinguistic factors, such as productivity, in
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processing Japanese morphemes, an issue extensively discussed also in the context of mor-
phological processing in English (e.g., Marslen-Wilson, 2007; Murphy, 2004).

A significant feature of Fujiwara’s study is that Japanese monolingual children pos-
sess the ability to distinguish inflectional suffixes from their stem as early as 5 years of age.
One way of expanding on this finding is to examine the extent to which children’s Japanese
morphological awareness is demonstrable when tested on a wider range of both inflectional
and derivational affixes. In order for target morphemes to be representative of Japanese mor-
phology, it is essential to include both verbal and adjectival inflectional suffixes, two repre-
sentative types of Japanese inflectional suffixes, together with the more numerous and idio-
syncratic nature of derivational prefixes and suffixes (Iwasaki, 2002). Further progress should
be made with this matter by examining the nature of morphological awareness in different
groups of children with varying Japanese proficiency levels, such as ESL, JHL and JLM chil-
dren in the current study, so that we could enhance our understanding of the nature of the

ability to recognise and produce morphemes in Japanese which may be unique to each group.

2.11.5 Summary of cross-linguistic influence

Despite the considerable amount of attention morphological transfer has received to date,
there is a paucity of research carried out in the context of children learning Japanese and Eng-
lish. Thus, no direct hypothesising or postulating can be done at this stage. As suggested in
Section 2.9.1, slightly less direct evidence is available from transfer studies on Chinese-
English bilingual children (e.g., Wang et al., 2006; Pasquarella et al., 2011), which suggests
that if two languages share similar morphological systems (e.g., compounding in Chinese and
English), morphological awareness in one language could serve as a facilitative basis for the
development of morphological awareness in the other language. The direction of transfer

seems to vary, depending on the complexity inherent in each morphological system, such that
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language with the more complex morphological system typically influences the development
of morphological awareness in the other language (Ramirez, et al., 2010). Drawing on this,
since Japanese is a richly inflected language, one could argue that children’s attentiveness to
morphemes included in Japanese words could be positively transferred to their morphological
analysis of English words. However, this type of transfer perhaps presupposes that bilingual
children are dominant or sufficiently proficient in Japanese. Otherwise, in line with Wang et
al. (2006), transfer from English to Japanese could be more robust than the other way around,
due to a shift in language dominance from Japanese to English.

With reference to the within-language study by Mann (1986), as reviewed in Section
2.9, it is reasonable to assume that the nature of morphological awareness could be language-
specific particularly as Japanese and English require using different scripts/orthographies,
which in turn could act to limit the occurrence of transfer across languages. Based on this as-
sumption, one could postulate that morphological awareness in both languages may be devel-
oping independently of one another in bilingual children. However, one could at the same
time assume that the fact that both languages represent morphological properties in their re-
spective orthography could serve as a transferrable knowledge basis, supposing that the child
has had enough exposure to both writing systems in developing literacy. It is to be reiterated
that the current study is not designed to investigate the transfer of certain morphological clas-
ses between languages but to investigate the contribution of morphological awareness in one
language to predicting morphological awareness in the other language in statistical (regres-
sion) models. When morphological awareness in one language explains a significant amount
of unique variance in morphological awareness in the other language, it will be interpreted as
evidence of morphological transfer. It should also be emphasised that using such techniques
allows no claim to be made about the causality of transfer but could suggest the potential in-

fluence of one language on the other.
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2.12 Summary of the Chapter

The review presented thus far centred around the issues surrounding the nature of vocabulary
knowledge and morphological awareness in children learning English and Japanese as an
L1/L2, together with cross-linguistic influence on the nature of morphological awareness in
bilingual children. Past vocabulary research on ESL children consistently demonstrated that
receptive and expressive vocabulary knowledge were demonstrable to different degrees in
favour of the former, and that the former typically caught up with monolingual peers more
quickly than the latter. There is, on the other hand, evidence to suggest that L2 expressive vo-
cabulary knowledge may accelerate, aided by high L1 proficiency at the start of schooling in
the L2 and continued L1 support (Lugo-Neris et al., 2010), a finding consistent with the no-
tion of CUP (Cummins, 1984). However, this converging evidence was not present, at least
explicitly, when the literature on Japanese vocabulary knowledge in school-age children was
surveyed. Since the existing evidence derives predominantly from (both L1 and L2) studies
which looked at a single aspect (receptive) of Japanese vocabulary, much has yet to be learnt
about expressive vocabulary knowledge and its nature relative to receptive vocabulary in Jap-
anese-speaking children. In order to advance our knowledge further, evidence is needed of
the extent to which a manifestation of these aspects differs between different groups of Japa-
nese-speaking children. The groups of Japanese-speaking children involved in the current
study are ESL and JHL children in the UK context and Japanese Language Monolinguals
(JLMS) in Japan.

What the review of vocabulary research has also highlighted is the need to examine
potential variability within bilingual populations (ESL and JHL children in this context), a
focus motivated particularly by the notion of multicompetence (Cook, 1991, 2003). A bilin-
gual (and multilingual) possesses different degrees of L1 and L2 knowledge in one mind, and

their language use and knowledge in each language are distinct from those in their monolin-
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gual peers and hence warrant examination in their own right. Moreover, different levels of
integration of two languages can be captured in the bilingual mind, depending on the domain
concerned. This theoretical underpinning thus accommodates the occurrence of cross-
linguistic influence in both directions (L1 - L2 and/or L1 < L2). The current study was de-
signed to examine potential cross-linguistic influence in the context of morphological aware-
ness between two different types of bilinguals — ESL and JHL children.

The importance of morphological awareness is well documented, associated with the
development of vocabulary knowledge and other literacy-related skills both in L1 and L2
studies. Emerging evidence, although still scarce, suggests that this positive association could
be restricted to a certain aspect of morphological awareness, due to varying levels of cogni-
tive demands required for the completion of morpheme recognition and production tasks
(Duncan et al., 2009), and also due to the degree of similarity in the processes involved be-
tween recognising/producing morphemes and demonstrating lexical meanings (Carlisle,
2000). The current study offers further evidence of this matter by examining whether mor-
pheme recognition and production are differently associated with vocabulary knowledge both
in Japanese and English.

An additional approach taken to investigating morphological awareness is an exami-
nation of its transferability between Japanese and English, a pair of typologically distant lan-
guages which have received little attention in the field of morphological transfer to date. A
few postulations can be made based on past research on different language pairs, as follows.
The degree of commonality in morphological features, together with that of complexity with-
in the morphological systems may determine the nature of morphological transfer between
languages. Japanese morphology, the predominant typology of which is agglutinative, ac-
commodates a rich inventory of various kinds of inflections and derivations and hence could

be considered the more morphologically complex than English (Tsujimura, 2007). In this re-

80



2. LITERATURE REVIEW
spect, one could predict that an awareness of Japanese morphemes may result in positive
transfer to English morphological awareness. Additional detail needs to be added to this pre-
diction, namely, a role of language dominance. Such positive transfer could be more relevant
to Japanese L1 (or Japanese-dominant) children and its transferability may be limited in chil-
dren who have experienced a shift in dominance to English. For these children, transfer in the
other direction (L2 - L1) could be observed (Wang et al., 2006). It is rather difficult to settle
on certain predictions at this stage due to the lack of direct evidence available. Furthermore, it
is difficult to hypothesise results in terms of the impact of different scripts on the nature of
transfer, due to some conflicting evidence in the literature. As identified in Gulgliel, the lack
of shared writing systems may inhibit L1 knowledge from transferring to L2 academic skills,
whereas the presence of morphological structure in both orthographies could be susceptible to
transfer depending on the quality of the child’s literacy skills in these orthographies. In these
respects, it is to be emphasised that an examination of morphological transfer in the current
study is exploratory in nature. It is hoped that, by offering preliminary evidence, the current
study can provide a useful stepping stone for future research.

In the current study which follows, the issues covered thus far were investigated with
four groups of school-age children: Japanese children learning English as an L2 (ESLSs); Eng-
lish-L1 children learning Japanese as a heritage language (JHLS); English Language Mono-
linguals (ELMs) (all three recruited in England); and Japanese Language Monolinguals
(JLMs). To reiterate, these monolinguals groups are not included to represent the norm
against which the ESL/JHL children are measured, but to describe the nature of vocabulary
knowledge and morphological awareness which may be unique to each group of children

with each differing language learning backgrounds.
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Chapter 3
METHODOLOGY

3.1 The current study

The current study is a predominantly quantitative study, adhering to a quasi-experimental de-

sign, in the sense that no participating children were randomly assigned to the groups, where-

as this study bears some characteristics of an experimental design in terms of variables of in-
terest being compared across groups (Bryman, 2008). The variables concerned include two
related-samples variables, Vocabulary Knowledge (receptive and expressive), Morphological

Awareness (morpheme recognition and production) and one independent-samples variable,

Group (ESLs, JHLs, JLMs and ELMs). The groups involved are as follows: Japanese chil-

dren learning English as an L2 (ESL); L1 English children learning Japanese as a Heritage

Language (JHL); Japanese Language Monolingual children (JLM); and English Language

Monolingual children (ELM). This study addresses the following questions.

1. What is the nature of receptive and expressive knowledge of lexical meanings in a) Eng-
lish and b) Japanese speakers, and to what extent does it differ a) between ESL, JHL and
ELM children and b) between ESL, JHL and JLM children?

2. What is the nature of the ability to recognise and produce inflectional and derivational
morphemes in a) English and b) Japanese speakers, and to what extent does it differ a) be-
tween ESL, JHL and ELM children and b) between ESL, JHL and JLM children?

3. What is the nature of the relationship between morphological awareness and vocabulary
knowledge in English speakers and to what extent does it differ between ESL, JHL and
ELM children? Similarly, how does the relationship in Japanese speakers differ between
ESL, JHL and JLM children?

4. Does morphological awareness in one language act as a significant predictor of morpho-

logical awareness in the other language among ESL and JHL children?
4a) If it does, is the nature of transfer different between groups?
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Vocabulary knowledge in this study refers to children’s knowledge of the connection
between a word and its meaning and hence is concerned with vocabulary size. The focus of
the study is not on providing an exact estimate of how many words a child knows but on de-
scribing the nature of receptive and expressive knowledge of lexical meanings demonstrated
by each group of children. In order to reflect this focus sharply, the terms vocabulary
knowledge or vocabulary will be used throughout instead of vocabulary size.

The subcomponents of Questions 1 and 2 corresponding to the a)s above comprise
Sub-study 1 and involve the comparisons of performances on English tests/tasks within and
between groups. The subcomponent b) questions are concerned with the comparisons of per-
formances in Japanese, thus comprising Sub-study 2. The rationale behind this division is
two-fold. Firstly, the ESL/JHL/ELM groups all attended a local state school in England (ex-
cept for three JHLs who attended an independent school), an English learning environment
comparable between groups. Additionally, the monolingual groups were each receiving edu-
cation on the national curriculum specific to each country (England and Japan), and hence it
was unreasonable to directly compare these two monolingual groups within a single study. It
should be noted that the bilingual groups (i.e., ESLs/JHLS) were receiving Japanese tuition in
the UK, an environment significantly different from one where the JLMs were being educat-
ed in Japan. In this respect, direct comparisons were not made across these three groups in
Japanese. The JLM data are presented in Sub-study 2 for the purpose of better understanding
the nature of vocabulary/morphological knowledge in each group of Japanese-speaking chil-
dren. Sub-study 1 findings are reported in Chapter 4, whereas Sub-study 2 findings in Chap-
ter 5. Research questions 3 and 4 are concerned with within- and cross-language investiga-
tions of morphological awareness in relation to vocabulary knowledge, respectively and are

reported in Chapter 6. An overview of the research design is given in Figure 3.
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Figure 3. An overview of the design of the study

The current study

Chapter 4 Chapter 5
Sub-study 1 Sub-study 2
Language . Language
tested in English tested in Japanese
Groups ESL, JHL & ELM Groups ESL, JHL & JLM
Variables VK MA Variables VK MA
Tests/tasks RV EV MR  MP Tests/tasks RV EV MR  MP
(BPVS) (TOWK) (WS) (WA) (TILA) (TJEV) (WS) (WA)
Chapter 6 v
VKand MA  Within-language (a) and
cross-language relationships (b)
Language Japanese (J) and English (E)
concerned
Groups (@) ESL, JHL & ELM (E)
ESL, JHL & JLM (J)
(b) ESL & JHL
Variables VK MA
Tests/tasks RV EV MR MP
J&E) (J&E) (J&E) (J&E)

Note. VK: Vocabulary Knowledge; MA: Morphological Awareness; RV: Receptive Vocabulary; EV: Expressive
Vocabulary; TILA: Test of Japanese Language Abilities; TIEV: Test of Japanese Expressive Vocabulary; BPVS:
British Picture Vocabulary Scale; TOWK: Test of Word Knowledge; WS: Word Segmentation; WA: Word Anal-
ogy; MR: Morpheme Recognition; MP: Morpheme Production.

3.2 Participants

The following four different groups of children were involved:
1. 29 Japanese children learning English as a second language (ESL);

2. 21 Simultaneous bilingual children learning Japanese as a heritage language (JHL);

3. 26 English-L1 monolingual children (ELM);

4. 27 Japanese-L1 monolingual children (JLM).

The first three groups were recruited in England, whereas the JLM group was recruited in Ja-
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pan. The description of each group is given below. The ESL and JHL groups denote two dif-
ferent Japanese-English bilingual populations in the UK: the former represents a population
of Japanese children learning English as an L2, having acquired Japanese as an L1 in Japan
(i.e., consecutive bilinguals), whereas the latter represents a population of children from a
bilingual family where they have been exposed to both English and Japanese since birth
(simultaneous bilinguals). The monolingual groups reflect a population of children learning

English/Japanese as an L1 and speaking the L1 only at home in the UK/Japan, respectively.

3.2.1 ESL group

The ESLs were those who had acquired the core aspects (e.g., phonology, grammar and vo-
cabulary) of Japanese as an L1 in Japan before they came to England and started learning
English as an L2 at an early age (mean Age On Arrival (AOA) = 4,8, SD = 3.74 (in months)).
Their parents were both Japanese and all of them came to the UK due to their parent’s (most-
ly father’s) job. The ESLs attended a local state school during the week (average school year
= Year 5) and 18 out of 29 ESLs went to Japanese (complementary) School on Saturdays. The
data from five of these ESLs were removed from the subsequent analyses. Three of those ex-
cluded ESLs went to a full-time Japanese school in England, where English was taught as a
modern foreign language (more accurately, the language of the larger community), which
meant that these three participants were in a language learning/ educational environment sig-
nificantly different from the environment surrounding the rest of the ESLs. Two other ESLs
were excluded for the following reasons: one child was too young (6 years old) to complete
all the measures, whereas the other was thought by his teachers and parents to have some

form of dyslexia. As a result, the data from a total of 24 ESLs were used for data analysis.
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3.2.2 JHL group

Each of the JHLs was from a Japanese-English bilingual family, where the mother was Japa-
nese and the father was British. These children had been exposed to both languages since
birth, but according to their teachers and parents, Japanese was the less dominant language
being learnt as a heritage language (mother’s L1). Just like the ESLs, the JHLs attended a lo-
cal state school in England during the week (average school year = Year 5), except for 3 JHLs
who attended an independent school. The JHLs all attended a Japanese school on Saturdays.
Three JHLs were born in Japan and moved to the UK within about 18 months (mean AOA =
1;05, SD = 2.65 (in months)). Effectively then, the educational background of these two
groups (ESL/JHL) is very similar but their home language environments are quite different,
as is the extent to which they are dominant in English (JHL being dominant in English
whereas the ESL being still dominant in Japanese or shifting towards English dominant to

some extent).

3.2.3 ELM and JLM groups

As for the monolingual groups, the JLMs went to a local public primary school (equivalent to
a state school in England) in Saga, Japan and were in Years 3-6 (all in the same school) at the
time of testing. The ELM group consisted of 26 Years 3-6 children at state schools in Oxford-
shire (n = 14) and Essex (n = 12), UK, who were recruited via convenience sampling proce-
dures. All JLMs and ELMs had lived in Japan and England respectively since birth. They
spoke no language other than the L1 at home. One ELM child was absent from school due to
illness during the testing and hence was unable to complete the tasks. Therefore, data from a
total of 25 ELMs were used in the subsequent analyses. Table 6 summarises background sta-
tistics for all four groups of children. The school teachers in England informed the researcher

that no participating children were receiving free school meals, one indication of parents’ so-
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cio-economic status. No equivalent information was available in Japan. It should be noted
that a consideration of a wider range of aspects of home literacy (e.g., the amount of reading,
writing and watching TV in Japanese) and other shared environmental factors (e.g., parents’

education levels) was beyond the scope of the study and hence is not included in Table 6.

Table 6. Participating children's background information

ESL JHL ELM JLM
(n=24) (n=21) (n =25) (n=27)
Mean (SD)

Age 10;2 (1.82) 10;2 (2.17) 8;6 (1.11) 9;10 (1.16)
Year 3 (No. of children) 5 3 7 7
Year 4 2 7 7 6
Year 5 7 1 6 7
Year 6 4 2 5 7
Year 7 4 4 0 0
Year 8 1 3 0 0
Year 9 1 1 0 0
LOR in the UK (months) 64.75(5.59) 110.62 (3.42) 103.68(1.11) NA
Length of Japanese tuition 18.13(4.04)  47.24 (5.27) NA NA
received in England*
Language at home JO=14 JO=0 English Japanese

EO=2 EO=6

Both =8 Both = 15

Note. JO: Japanese only; EO: English only; LOR: Length of Residence. *Japanese tuition comes in different
forms, including attending a Japanese Saturday school and home learning with a private tutor or through
distant learning at home.

3.3 Sampling issues

It proved very difficult to recruit ESL/JHL children through local state schools in England,
due to the schools’ tight schedules. Therefore, they were recruited through multiple sources
including Saturday schools, Japan-related organisations, local societies, and word-of-mouth.
All the existing 11 Japanese Saturday schools in England were contacted and two schools
agreed to accommaodate the study. Two organisations based in London advertised the study to
a few hundred Japanese parents registered with them and also on their mailing list. During
this process, the researcher was referred to the members of Japanese communities in London

and Nottingham respectively and attended some of their regular gatherings to advertise the
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study. These activities led to working with a few interested families across England to start
with, followed by more families recruited through word-of-mouth, that is, via the families
who had already taken part in the study introducing their friends to the researcher (i.e., a
snowball sampling method). The researcher also recruited participants from the Japanese Sat-
urday schools by distributing the parental consent form via the schools (see Appendix 1). As a
result, nineteen children took part in the testing from these schools (13 JHLs & 6 ESLS). Re-
cruiting children from each of these sources was slow to progress, constrained by the tight
schedule of the schools, organisations and parents. For example, the children of the interested
families were normally only available for participation during a half-term break and hence
data collection often came to a halt outside half term. In addition, not many parents were keen
on their children staying beyond the regular class hours, having driven a long way to collect
them.

These practical issues resulted in the researcher having to loosen her sampling criteria,
consequently working with a group of ESL/JHLs with a wide age range (from 7 to 14 years).
It was necessary, therefore, to use age as a control variable in any subsequent data analysis so
that its influence on performances could be removed as much as possible. An additional issue
was that three JHLs were attending an independent school at the time of testing (two in Ox-
ford and one in Cambridge). Thus, the schooling environment is not entirely homogenous
within the JHL group, which in turn adds variability across English-speaking groups (ESLs,
JHLs and ELMs). The downside to this is that their performance could well be explained by
instructional differences (e.g., curricula of state and independent schools), rather than their
vocabulary and/or morphological knowledge per se. Moreover, regional variation in instruc-
tion within state schools and Japanese Saturday schools respectively could potentially con-
found the results, as these children were recruited in various parts of England (e.g., Oxford,

Cambridge, Nottingham, London and Manchester). On a more positive note, however, results
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from a more diverse sample of children in terms of age and geography could potentially al-
low us to obtain a slightly broader and more representative picture of different aspects of vo-

cabulary and morphological knowledge in the ESL and JHL populations.

3.4 Measures

3.4.1 Interviews for background information

Brief interviews, which were modelled on the interview questions developed by Mahon and
Crutchley (2006), were conducted with the ESL/JHL children with their mother present, be-
fore the first task was administered. These interviews were designed to obtain information
about the following: language spoken at home, age on arrival (i.e., age of onset of L2 expo-
sure), length of residence in the UK and Japan, experiences in schooling in Japan or other

English-speaking countries (see Appendix 2 for the entire set of questions).

3.4.2 Nonverbal ability task

Raven s Standard Progressive Matrices Plus (SPM+) (Raven, Rust & Squire, 2008). SPM+
was administered to assess children’s nonverbal ability, to ensure that all participating chil-
dren fell within the typical range for cognitive capacity. SPM+ is designed to be relatively
culture-free and thus suitable for children from various linguistic backgrounds (Jean & Geva,
2009). Children were shown an incomplete illustration of a matrix and asked to complete the
matrix by choosing one pattern among an array of five or six patterns. While the administra-
tor’s manual for the SPM+ does not suggest administering the test within a time limit, some
researchers suggest that using the SPM as a timed test across a wide range of populations can
be both reliable and valid (e.g., Grant, 2006; Rushton, Cvirivi¢ & Bons, 2007). Therefore,
due to practical issues surrounding the schools’ and parents’ schedules, the SPM+ was admin-
istered with a 20-minute time limit.
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3.4.3 \Vocabulary tests

The British Picture Vocabulary Scale Il (BPVS) (Dunn, Dunn, Whetton & Burley, 1997). The
BPVS was used as a measure of receptive vocabulary in English. The BPVS involved look-
ing at four pictures on each page and pointing to, or saying the number of the picture that
matches the meaning of the word that s/he hears. The BPVS is a standardised assessment in-
strument which has been widely used in the contexts of EAL/ESL children as well as English
monolingual children for educational, clinical and research purposes (e.g., Beech & Keys,
1997; Mahon & Crutchley, 2006; Muter & Diethelm, 2001; Hick, Botting & Conti-Ramsden,
2005).

Several limitations of the BPVS should be noted first. One is that its (forced) word-
picture matching design could potentially overestimate children’s lexical knowledge since
correct decisions can be made without fully demonstrating knowledge of the target meaning,
such as defining it verbally or recognising its meaning in text. Another related issue is that the
BPVS does not tap into degrees (e.g., none, partial and full) of knowledge of lexical mean-
ings, nor does it incorporate other essential aspects of vocabulary knowledge, such as word
associations, multiple meanings and use in sentential contexts. The BPVS is a standardised
measure of receptive (hearing) vocabulary which comprises just one aspect of multi-faceted
vocabulary knowledge and the other complex linguistic and cognitive domains. Therefore, as
also cautioned by the developers of the Test (Dunn et al., 1997), the scores of the BPVS
should not be over-generalised but be viewed as an approximation of the level of present
functioning of a person. As such, a follow-up study or a larger test battery would be necessary
to gain a more comprehensive picture of the nature of vocabulary knowledge.

Despite these limitations, the BPVS was judged to be appropriate for the current sam-
ple since the test is the only valid instrument designed specifically to measure vocabulary

knowledge with available norms not only on the British English-L1 monolingual population
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but also on the EAL population in the UK. The BPVS was developed with the standardisation
sample of 2,751 pupils in 152 schools in England and Wales and a high degree of reliability
was achieved, as measured by the values of Cronbach Alpha (0.93) and split-half reliability
(0.86) (Dunn et al., 1997). The BPVS was also validated on a sample of EAL children (410
children) of preschool to Year 3 ages from 77 schools in the UK. Clear evidence of validity
was provided. Their performance increased with age, as was observed in the performance of
the corresponding standardisation (monolingual) sample. In addition, the performance of the
standardisation sample was superior to that of the corresponding EAL sample across age
groups, the difference being equal to approximately one standard deviation (differences in
age equivalents ranging from 10 months to 2 years). Moreover, the BPVS has established a
variety of strands of research evidence which support its construct and concurrent validity,
correlated with other measures of language development in EAL and English monolingual
children, such as intelligence (Wechsler, 1974), listening comprehension (McKendry & Mur-
phy, 2011) and reading skills (e.g., Elliot, 1983; Muter, Hulme, Snowling & Stevenson, 2004).
Thus, the BPVS can also serve as an indication of children’s general proficiency or verbal
ability in English, when English is the primary language of instruction at school.

Expressive Vocabulary (EV), the Test of Word Knowledge (TOWK) (Wiig & Secord,
1992) (abbreviated as TOWK-EV henceforth). Expressive Vocabulary is a subtest of the
TOWK, a standardised in-depth vocabulary test. The TOWK-EV was designed to orally
name pictures of activities and objects using a single most descriptive word per picture and
was used to measure English expressive vocabulary knowledge.

A few issues were raised when it came to using the TOWK-EV for the current sam-
ple. One is that the TOWK was standardised on a US population and therefore, unlike the
BPVS, it does not come with norms on UK monolingual or EAL children. When examining a

total of 32 target items in the TOWK-EV, there was an item ‘janitor’, the British English
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equivalent of which is ‘caretaker’. Thus, not all items listed as correct answers were entirely
reflective of vocabulary items which British school-age children are likely to use for expres-
sive purposes. In addition, although its format is similar to the BPVS in the sense that it also
consists of several age bands, the classification of age is relatively coarse with only five lev-
els (5, 6-9, 10-11, 12-14 and 15-17 years), in comparison to fourteen levels in the BPVS.
This raises the possibility that the TOWK-EV may lack sensitivity to the maturity of expres-
sive vocabulary knowledge in children.

Despite these limitations, the TOWK-EV was chosen as an appropriate test for the
current sample for the following five reasons. One primary reason is that the TOWK is, to the
best of the researcher’s knowledge, almost the only assessment kit which is both designed
specifically for measuring wide-ranging aspects of word knowledge including vocabulary and
has been used widely both with British monolingual children (e.g., Ricketts, Nation & Bishop,
2007; Ricketts, Bishop & Nation, 2008) and with EAL/ESL children for educational and re-
search purposes (e.g., Hutchinson, Whiteley, Smith, & Connors, 2003; McKendry, in pro-
gress; Whiteley, Smith, & Connors, 2007). An additional reason is that clear evidence is pro-
vided for the validity of the TOWK. Its construct validity was established by significant inter-
correlations between a total of eight subtests and also the results of factor analysis which
identified two factors each consisting of receptive and expressive subtests respectively. Its
concurrent validity was established as it was correlated significantly with CELF-R (Clinical
Evaluation of Language Fundamentals-Revised (Semel, Wiig & Secord, 1987)) total scores, a
comprehensive test on language skills. Three additional reasons for choosing the TOWK-EV
are as follows: a) it specifically addresses word knowledge, whereas other standardised tests
including the CELF-R and WIAT (Wechsler Individual Achievement Test, Wechsler, 2005)
focus primarily on wide-ranging higher-level (reading and writing) language skills; b) its

format was similar to the BPVS in the sense that both were oral tests, involving picture
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presentations; and lastly c) it was designed to be quick to administer (Wiig & Secord, 1992).
The reason c) was not the primary criterion but was still an important one for choosing tests
for the study, in order to keep to a minimum any disruption that administering a range of
measures could cause to participating schools.

The Test of Japanese Language Abilities (TJLA) (Ono, Shigemasu, Hayashibe, Oka-
zaki, Ichikawa, Kinoshita & Makino, 1989), HAGEGE/17 A | in Japanese, was used as a
measure of Japanese receptive vocabulary knowledge. The TJLA, a written test, involved cir-
cling the number that corresponds to the meaning of the target item. The TJLA was standard-
ised against approximately 20,000 Japanese students across Japan, who ranged from 6 to 15
years in age. The TJLA for primary school children is divided into three versions according to
school year: a) Years 1-2 (age 6-8 years); b) Years 3-4 (age 8-10 years); and c) Years 5-6 (age
10-12 years). The appropriate version was administered, according to the child’s school year
(e.g., Version b for a Year 3 child).

Using the TJLA comes with a few limitations. One is its dissimilar format to the
English equivalent of a receptive vocabulary test, namely, the BPVS. While the latter is a
measure of hearing vocabulary, requiring the child to match the aural input to the picture pre-
sented, the former involves distinguishing the correct item from the distractor item meanings
presented in writing. Although direct comparisons between vocabulary scores were to be
made only within languages, and not between languages, this difference in format could be
associated with unequal cognitive demands within the receptive vocabulary measures. This in
turn raises the possibility of the TILA underestimating vocabulary knowledge in the Japa-
nese-speaking groups, relative to English vocabulary knowledge in the English-speaking
groups estimated by the BPVS. An additional issue is consistent with the issue raised with the
BPVS: the TILA does not tap into degrees of vocabulary knowledge, either. In other words, it

does not allow for the researcher to examine whether the child possessed partial knowledge
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or no knowledge at all of the items marked as incorrect. Furthermore, the TILA is rather old
and has not been re-standardised since its 1989 edition. One could claim, therefore, that the
range of Japanese items included therein may not necessarily be the equally close representa-
tion of items exposed to school-age children in the present day, especially in light of numer-
ous updates and changes made to the national curriculum since then.

The use of the TILA is, nevertheless, justified in the following regards. To the best
of the researcher’s knowledge, it is the only available comprehensive standardised test on
Japanese language proficiency which has not only been widely used for educational, diagnos-
tic and research purposes but also comes with (both monolingual and) bilingual norms (as
described below). Moreover, the TILA has consistently been found to be a reliable and valid
assessment tool for school-age monolingual and bilingual populations including both ESL
and JHL samples in recent (Kataoka et al., 2005) as well as old studies (e.g., Ono, 1988;
1994). This is in turn indicative of the items included in the TILA remaining representative of
Japanese vocabulary appropriate for school-age Japanese-speaking children, thus acting as a
defence against the aforementioned issue with the less current edition of the TILA.

TJLA originally came in eight sub-sections: vocabulary, particles, kanji, syntax, writ-
ing skills, reference, presupposition and connotation. The results of factor analysis indicated
that Factor 1 Word Knowledge, which consisted of two subcomponents of the test (vocabu-
lary and kanji), explained the largest proportion of total variance in Japanese proficiency. In
addition, the contribution of Factor 1 was significantly larger than that of the other factors.
More specifically, the second largest contribution by Factor 2 Grammatical Awareness (syn-
tax and reference) was one-tenth of the contribution of Factor 1. Ono et al. (1989) interpreted
this as meaning that the scores from the vocabulary section could be the strongest predictor of
general proficiency in Japanese. Furthermore, the fact that the vocabulary and kanji sections

were clustered together onto the same factor supports the measurement (or construct) validity
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of the test. In other words, the vocabulary section reflected the concepts (i.e., knowledge of a
word and its meaning) that it was designed to measure.

The TJLA was validated on a large sample of Japanese bilingual children in the UK
(approximately 2,000 children) who were schooled in English while attending Japanese com-
plementary (Saturday) school at weekends, a context which matches the ESL and JHL groups
in the current study. The bilingual (validation) sample’s performance was consistently lower
than their corresponding Japanese monolingual standardisation sample and these differences
tended to widen as the children progressed through school years, especially from mid school
years (Years 3-4) onwards. In addition, children with a younger AOA in the UK (approxi-
mately 8-9 years or younger) departed from the age-appropriate level of Japanese vocabulary
knowledge more quickly than those with an older AOA (10 years or older). Similar patterns
were obtained in a more recent study by Kataoka, et al (2005), which involved a sample of
1700 Japanese-English bilingual (a mix of ESL and JHL children) in the US, thus supporting
the reliability of the TIJLA. Its concurrent validity was established, as it is correlated with
other linguistic measures, such as syntactic awareness and knowledge of kanji in the bilingual
sample, as was the case with the monolingual standardisation sample (Kataoka, et al., 2005).

The TJEV (The Test of Japanese Expressive Vocabulary) was used as a written meas-
ure of Japanese expressive vocabulary. To the best of the researcher’s knowledge, no tests on
Japanese expressive vocabulary appropriate for the current sample had been developed or
used in Japanese L1 or L2 studies, or at least had been available in the public domain. As
pointed out in Section 2.7.3, past research on Japanese vocabulary knowledge in children
predominantly focussed on a single aspect of vocabulary knowledge, namely, receptive
knowledge of a connection between a lexical item and its meaning, as measured by a single
test. Therefore, the TIEV was developed by the researcher for the current study. It initially

came in two formats: Test A involved naming a picture which appeared next to a short sen-
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tence provided as a cue; and Test B involved providing word completions in a short sentence.
The TJEV was designed to be as comparable with the TILA as possible by making it a writ-
ten test and also having age bands, particularly as these two tests were to be directly com-
pared in the subsequent analyses (in Sub-study 2). Tests A and B each had two age (school
year) bands: one for children in the mid school years (Years 3-4 or younger) and the other for
those in the later school years (Years 5-6 or older). Both tests (A and B) and their age bands
were piloted prior to the main study. As a result, it was decided that Test B would be used in
the main study (see Appendix 3). This decision-making process is described in detail in Sec-
tion 3.6 below. It should be noted that, due to practical issues with data collection, the valida-
tion of the TIEV with a large sample was not feasible and hence its (face and content) validi-
ty was judged by the researcher and her colleagues with expertise in Japanese linguistics, to-
gether with the performance of, and feedback received by the children who took part in the
pilot phase.

To reiterate, no claims are to be made about the full extent of the children’s vocabu-
lary knowledge in either language on the basis of the scores of the standardised or experi-
mental tests as described above. Vocabulary knowledge is a multi-faceted construct and
measuring it comprehensively would necessitate the use of a much wider range of both
knowledge-based and processing-dependent tests which tap into the integration of various
subcomponents including associations, grammatical functions, collocations and register traits.
Moreover, longitudinal data would provide information about the rate of, and/or the direction
of change in vocabulary development, thus adding further detail to the nature of vocabulary
knowledge in children. In this respect, the approach taken to measuring the children’s recep-
tive and expressive vocabulary in the current study is far from comprehensive. Results ob-
tained in the current study should, therefore, be interpreted as a snapshot of the children’s

current knowledge of lexical meanings demonstrable for comprehension (i.e., word-
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definition pairings) and expression (i.e., picture-naming and providing word completions).
The focus of this approach is on identifying the group-specific characteristics of these snap-
shots in each language, together with their relations with morphological awareness.

With reference to the manual for examiners (Dunn, et al., 1997; Ono, et al., 1989),
receptive vocabulary scores - BPVS and TJLA scores — were each used as a proxy for general
proficiency in each language as well as receptive vocabulary. This was for the purpose of tak-
ing into account potentially varying levels of general proficiency when investigating the chil-

dren’s morphological awareness through statistical analyses.

3.4.4 Morphological tasks

Two morphological tasks were developed for this research: a Word Segmentation (WS) task
and a Word Analogy (WA) task. These two tasks were designed to measure different aspects
of morphological awareness. The WS task was designed to measure the ability to recognise
the morphological structure of words and identify the morphemes included therein by putting
(@) slash(es) (e.g., wonder/ing). The WA task was, on the other hand, designed to tap into re-
lational, syntactic and semantic aspects of morphemes in a more productive manner by re-
quiring the children to produce a morphologically related item through analogy on their own.
In this respect, the WS task was referred to as a measure of morpheme recognition, whereas
the WA task as a measure of morpheme production henceforth.

Using these two morphological awareness tasks is important for the following reason.
The sole use of the WS task might yield a biased picture of relational knowledge (e.g.,

v create - creator; x me - meter), one of the three essential aspects of morphology (Kuo &

Anderson, 2006; Tyler & Nagy, 1989). The WS task taps into an awareness of the structure of
morphemes in the children without fully reflecting their understanding of the relationship be-
tween the root and its affixed form. The WA task, on the other hand, involves the children
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recognising the semantic and syntactic relationships between a root and its affixed forms
when attempting to produce an appropriate inflectional or derivational item. The WA task
thus taps into all three aspects of morphological knowledge: relational; syntactic (e.g., recog-
nising -ise/-tion as a verb-forming/noun-forming suffix); and distributional

(v announcement; x responsement). In short, the WS and WA tasks act to measure different

aspects of morphological awareness in a complementary manner.

The Word Segmentation (WS) task. The WS task was modelled on a base identifica-
tion task (Bowers, 2006; Bowers & Kirby, 2009) and a WS task (Hayashi & Murphy, 2011).
The English WS task was administered to the ESLs, JHLs and ELM children, whereas the
Japanese WS task was administered to the ESL, JHL and JLM children. The children were
asked to segment target items into morphological components using (a) slash(es) (e.g., won-
der/ing), a method modified from the original base identification task developed by Bowers
(2006). The original base identification task required children to identify the base morpheme
of each item. One limitation of this method is that it measures partial knowledge of the mor-
phological structure of an item (e.g., shortened), since an identification of affixes (e.g., -en
and -ed) is not required. The WS task used in the current study made it obligatory for the
children to identify both the root and affixes of each target item by putting a slash or slashes
where each morphological boundary lies. In this way, a more detailed picture of the children’s
understanding of the structure of morphologically complex items should be obtained.

The Japanese version of the WS task was developed by the researcher as no such
measures had been developed for children for research purposes before, to the best of the re-
searcher’s knowledge. Its format was the same as the English WS task. To take, as an exam-
ple, the past tense verb %A 7= /yohnda/ “read” in the past tense, the children were asked to
provide its morphological constituents (i.e., the stem i A and its inflectional suffix 72). It was

ensured that the kanji (with reading aids called furigana placed above them) included in the
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task were age-appropriate. This was achieved by consulting the NINJAL data (2009) on Jap-
anese vocabulary for educational purposes, which provides the school-year equivalent of each
vocabulary item listed therein, and also by presenting the tasks to the school teachers who co-
operated for the study. All participating children were also asked to circle any unknown item,
to ensure that the target items represented a range of age-appropriate vocabulary. Morpholog-
ical complexities inherent in the Japanese target items differed from those in the English
items, an issue explained further in Section 3.5 below (see Appendix 4 for the complete lists
of English and Japanese WS items). In addition, the total number of target morphemes to be
segmented in the WS task differed from the number of target items (30) since the former re-
flected the internal morphological complexity of a word, which varies across words, such as
unkind (two morphemes), irregularly (three morphemes), & %% < /kira + meku/ “to shine”
(two morphemes), Z#eh>-7- /samu + kat + ta/ “was cold” (three morphemes). The break-
down of the target items by morpheme type is given in Section 3.5.

The Word Analogy (WA) task. The WA task was modelled on word analogy tasks used
in studies by Nunes, Bryant and Bindman (1997, 2006) and Roman, Kirby, Parrila, Wade-
Woolley and Deacon (2009), respectively. The WA task involved producing the missing item
in a target pair, on the basis of the morphological relationship between two items in the im-
mediately preceding pair and thus was used as a measure of morpheme production. The Eng-
lish WA task was administered to the ESL, JHL and ELM children (e.g., anger: angry::
strength. _ (strong)), whereas the Japanese WA task was administered to the ESLs,
JHLs and JLMs.

There were three issues raised with the original word analogy tasks. One was that
Nunes et al. used only eight items to measure morphological awareness of both inflections
and derivations. The use of such few items might not have acted as a representative range of

morphologically complex items, particularly in view of the idiosyncratic nature of derivations.
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Another issue is concerned with the sampling of test items. The eight items used in the Nunes
et al. studies, which were administered to school-age British children, had been matched om
frequency with reference to a single American adult corpus (Carroll, Davis & Richman,
1971). Items used in the analogy task developed by Ronan et al. were sampled from teaching
materials specific to the Canadian context. How this item-sampling issue was addressed in
the current study is described in detail in Section 3.5. An additional limitation is that the anal-
ogy task used in the Ronan et al. study contained target items which could potentially be an-
swered correctly via phonological knowledge, (e.g., long: longer :: tall: (taller),
teach: teacher:: work: _ (worker)), which casts doubt about the validity of the task as a
morphological task. These items were, therefore, replaced with more opaque items, in order
for the children not to be able to figure out the target items correctly by simply using phono-
logical knowledge (e.g., jump: jumped:: hold: (held)). In addition, in order to fur-
ther reduce phonological bias, it was ensured that morphemes included in the test items dif-
fered from syllables included therein (see Appendix 7 for the list of syllabic and morphologi-
cal constituents of the target items).

The Japanese WA task was of the same format as the English task. It was developed
by the researcher for the current study, due to the absence of available Japanese word analogy
tasks in the public domain. Examples include the following (see Appendix 5 for the complete
sets of target items in the English and Japanese WA tasks):

Hri&lgoukaku/ “pass’: A& kg/fugoukaku/ “fail” ::

AN FAANY

iﬁ%/lmll “meaning”: (433£ B /muimi/“meaningless”)
ﬁ:f\”é [taberu/ “eat”: ﬁ/\t /tabeta/ “ate”::

ha‘_f lyomu/ “read” : (?E/uf_/yonda/ “read in the past tense”)

It should be noted that the same consideration as given for the English WA task, regarding
phonological properties of the test items, could not be applied to the Japanese WA task. This

is due to the fact that Japanese verbs and adjectives in particular, always end with the same
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sound in the present tense and also in the past tense (-ta or -da for both verbs and adjectives).
It was ensured that the items in the target pair and those in the immediately preceding pair
were phonologically different except for the item-final sound but were morphologically relat-
ed to one another, such as {K#e/yasumu/: {kA 72 lyasunda/:: @< /ugoku/:Ehv 7-/ugoita/. As
illustrated above, furigana, a Japanese reading aid, were placed above the line of kanji so that
this task would not bias towards the size of kanji vocabulary in the children. This practice
(i.e., placing furigana above kanji) is commonly observed also in school textbooks (see, for
instance, textbooks by Tokyo Shoseki (2011) for children to learn how to read new (or target)
kanji as well as its meaning. The morphological tasks were all completed in writing.

The reader is warned that, similar to the limitations of the approach taken to measur-
ing vocabulary knowledge, the use of two morphological measures per language is not in-
tended to give a comprehensive understanding of the nature of morphological awareness in
children. As stated in Sections 1.1.2 and 2.8, respectively, morphological awareness taps into
the more explicit representation and manipulation of morphological rules (implicitly) ac-
quired by children. A more comprehensive understanding of the nature of morphological
knowledge in children would perhaps be obtained through an additional examination of the
development of their ability to understand and produce morphologically complex items in
natural speech (Kuo & Anderson, 2006). In addition, a wider range of control measures
would be necessary to factor out potential effects of other metalinguistic factors (e.g., phono-
logical and orthographical awareness), so that the purity of the measures as morphological
ones could be claimed with confidence. Further, no developmental aspects of morphological
awareness are to be inferred from the current study, due to its non-longitudinal design and
also the absence of systematic investigations into underlying socio-cultural factors, which
play an important part in shaping children’s developing language skills (see Section 2.4). To

reiterate, the current study limits its approach to providing information about the children’s
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present ability to identify morphemes and produce morphologically complex items demon-
strated at a single point in time. In doing so, emphasis is placed on examining any group-
specific characteristics of morpheme recognition and production demonstrated in English and
Japanese, respectively, together with the extent to which the morphological ability demon-
strated in each language differs to that in the other language between the bilingual groups
(ESL and JHL groups), namely, transfer of morphological awareness.

All the morphological tasks, including both the English and Japanese ones, were to be
pilot-tested prior to the main study. Ideally, the current study would have a separate, instru-
ment validation phase, during which any newly-developed measures are validated on a large
sample of children from the population of interest. This was not feasible due to the great dif-
ficulty in recruiting the bilingual children through schools. In order to minimise any detri-
mental effects of this limitation on the validity of the measures, it was ensured that individual
performances on each measure and feedback from each one of the children were analysed in

great detail during the pilot phase, as described in Section 3.6.

3.5 Sampling test items
3.5.1 English morphological tasks
The English WS and WA tasks were modelled on the experimental measures used in previous
studies (e.g., Bowers, 2006; Nunes et al., 1997, 2006), where test items were compiled with
reference to frequency data on American English (Carroll, Davis & Richman, 1971) or based
on the teacher’s lesson plans in the Canadian context (Bowers, 2006). In order to adapt these
tasks to the current research context, three existing sources of frequency data (for triangula-
tion) based on British and American English were consulted:

a. Brown corpus (American English) (Hofland & Johansson, 1982);

b. Lancaster-Oslo/Bergen (LOB) Corpus (British English) (Johansson & Hofland, 1989);
c. British National Corpus (BNC) (Leech, Rayson & Wilson, 2001).
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It should be noted that these sources are compiled, based predominantly on adult, formal,
British or American English and hence are not entirely satisfactorily suited for selecting test
items appropriate for children (Nation, 2007). Due to the lack of availability of corpora based
on child British English, the above corpora were used as an alternative, as commonly seen in
previous studies (Nunes et al., 1997, 2006). In doing so, it was ensured that the items were
used in present-day British English, and that most of them appeared consistently as high-
frequency items across sources. Some low-frequency items used in the original tasks (those
with frequency scores below 20 per million) were retained as long as they were used in Brit-
ish English, so as to have a range of frequencies (frequent and less frequent) in the test items.
An overall frequency of 20 per million words was used as a cut-off point between high-
frequency and low-frequency items, as used in the compilation of the BNC spoken and writ-
ten corpora (Leech et al., 2001). The number of high-frequency (HF) and low-frequency (LF)
words in each morphological task is 20 (HF) and 10 (LF) in the WS task and 18 (HF) and 12
(LF) in the WA task (see Appendix 6 for the frequency counts of each item per corpus). It

should be noted that investigating frequency effects was beyond the scope of this study.

3.5.2 Japanese vocabulary tests and morphological tasks

Two versions of the TIEV and each of the Japanese morphological tasks were developed for

this research: one for children in Years 3-4 (or younger) and the other for those in Years 5-6

(or older). The format of each task remained the same across two groups, the difference being

the test items included therein, due to the consideration of age-appropriate vocabulary.
Japanese test items were prepared with reference to a book entitled Basic Research

on the Fundamental Vocabulary used for Education Purposes (revised and expanded edition)

(NINJAL, 2009). This book contains data from seven different sources of Japanese vocabu-
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lary for educational purposes (for the nine years of compulsory education) that have been
compiled since after World War 1. It also presents a complete list of 27,234 words considered
as basic educational vocabulary, while also comparing and contrasting these words across
sources. Among these seven sources, the following three were chosen for sampling test items:
a. New Basic Japanese Vocabulary for Educational Purposes (Shin Sakamoto Kyoikukihon
Goisht) (Sakamoto, 1984)
b. Basic Japanese Vocabulary for Educational Purposes (Tanaka Kyoiku Kihon Goi) (Tanaka,
C. 1821?0) Japanese Vocabulary for Educational Purposes (Gakushi Kihon Goi) (Chu-O Insti-
tute for Educational Research, 1984)

The above three sources were chosen primarily as a) they focus explicitly on Japa-
nese educational vocabulary for primary school children and b) they give an indication of
age-appropriateness of all selected vocabulary items by sorting them by school year (NINJAL,
2009). As a first step, all the vocabulary items included in the NINJAL data base (i.e., 27,234
words) were reduced to 2,107 words which appeared consistently across three sources.

The Test of Japanese Expressive Vocabulary (TJEV). Due to the nature of the TIEV
(i.e., naming pictures (Test A) or providing word completions in a short sentence (Test B)),
only verbs and nouns were selected for test items, a format consistent with the Expressive
Vocabulary test from the TOWK (Wiig & Secord, 1992). In addition, nouns and verbs are
considered to be the most common parts of speech found in natural text (Webb, 2009). As a
result, 2,107 words were reduced to 1,382 words: 957 words appropriate for Years 3-4 chil-
dren and 425 words for Years 5-6 children. These pools of words were decreased further to
176 words per group (Years 3-4 & Years 5-6) by selecting 4 words from each of the 44 sets
indexed by the first kana (sound) of each word. (There are 44 basic syllable sounds in total,
excluding the vowel-consonant combination % /wo/ and the nasal sound A/n/.) Two nouns
and two verbs chosen from each kana all start with the same sound, e.g., & /to/ (or £/do/) as
in & U %/tojiru/ “to close”, &7 %/donaru/ “to shout”, ¥ 41X 5 /dorobou/ “a thief” and & &
¥ 5 /tochd/ “half way through”. 30 target items were then selected to be used in each ver-
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sion of the test (one for Years 3-4 and the other for Years 5-6 children). The same items ap-
pear in Tests A and B.

The Japanese WS and WA tasks. The 2,107 words were divided into two parts: one
consisted of 1,133 items considered appropriate for Years 3-4 (or younger) children whereas
the other consisted of 850 items considered appropriate for Years 5-6 (or older) children.
These pools of words were reduced to those of 122 and 123 words respectively, having ex-
cluded words which fell under the following categories:

a) loan words;

b) mono-morphemic words (e.g., f&/hana/ “flower”);

¢) bi-morphemic words consisting solely of kanji (e.g., #t), as the child could simply
put a slash in the middle regardless of his/her morphological knowledge.

d) pronouns 7~u/kare/ “he”, conjunction markers (% L <C/soshite/ “and, then”) and other
syntactic categories that do not represent the target morphological processes —
inflections and derivations.

30 of the remaining words were selected for each morphological task (WS and WA), consist-
ing of 13/10 inflectional suffixes (5/5 verbal and 8/5 adjectival suffixes) and 20 derivational
affixes (8 prefixes and 12 suffixes) in the WS/WA tasks respectively, as shown in Table 7.
More derivational suffixes than derivational prefixes were chosen as the former are more nu-
merous and productive in Japanese morphology (lwasaki, 2002). With respect to derivational
suffixes, an equal number of items were prepared from each syntactic category (3 verbs, 3
nouns, 3 adjectives and 3 adverbs). The Japanese target items could be segmented into two or

three morphological components, as more complex words were not listed in any of the three

sources above and hence were judged as unsuitable for the current sample.

Table 7. Number of target inflectional and derivational morphemes
Inflectional Derivational

Task suffixes Prefixes suffixes
English WS 10 8 22
English WA 12 5 13
Japanese WS 13 8 12
Japanese WA 10 8 12
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3.6 Pilot study

Prior to the main study, a small-scale pilot study was carried out to judge whether the vocabu-
lary tests and morphological tasks in both languages were appropriate for JHL and ESL chil-
dren. A total of 8 children consisting of 4 ESLs and 4 JHLs in England took part, none of
whom were involved in the main study. They ranged from 7 to 14 years of age (Mean = 10,
SD = 2.93). All the children were recruited through Japan-related organisations, societies and
snowballing sampling procedures. Their parents preferred to have all the measures adminis-
tered in a single session at their home. Each child was briefly interviewed by the researcher
first regarding their background and was then administered SPM+ either individually or to-
gether with their sibling. In cases where two siblings were both eligible for the study, both
attended the session together. After appropriate instruction and practice trials, children were
administered two vocabulary tests and two additional morphological tasks per language. In-
structions were given in English for the English tasks and in Japanese for the Japanese ones.
The BPVS and TOWK were administered individually. An average duration of the entire ses-
sion was two hours, which was split into two to three parts in order to allow the children to
have breaks (approximately 15-30 minutes). Half of the children engaged in the tasks in Eng-
lish first, whereas the other half completed the tasks in Japanese first.

The children’s performances on the following six tasks were analysed descriptively:
the WS and WA tasks in English and Japanese; the TJLA; and the TIEV. As for the TIEV,
half of the participating children completed Test A with pictures, whereas the other half com-
pleted Test B with short sentences. For both groups, no one was either at floor or ceiling on
the morphological/vocabulary tasks in both languages. All four children (2 ESLs and 2 JHLS)
scored much less highly on Test A of the TIEV (with pictures) than the others did on Test B
with sentences. In addition, two of the children (1 ESL and 1 JHL) who had taken Test A took

Test B afterwards and their scores increased from 12 to 25 and 12 to 18 respectively. They
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both reported that they found Test B much more straightforward and less confusing than Test
A, where they struggled to produce an item which matched both the picture and the sentential
context in which it occurred. Based on this feedback and the performances across tests, Test
B was judged to be more suitable for the current sample.

When administering the Japanese WA task, all the children struggled to understand
the following pairs of practice items: £ (/iro/, colour): &£ (/mu-shoku/, colourless):: &)

(/shinsetsu/, kind): A #i8](/fu-shinsetsu/, unkind). Therefore, these pairs were replaced with

the following pairs, which were all listed in the Japanese data (NINJAL, 2009): B#% (/kankeil,
relationship): #E94% (/mukankei/, no relationships):: A (/jiyd/, freedom): £ H H (/fujiyd/,
restricted, or disabled in a physical sense). No modification was made to the target items.

Based on these results of the pilot study, the following tests/tasks were to be used in
the main study:

a) Nonverbal ability: Raven’s SPM +;
b) English: BPVS, TOWK-EV (Expressive Vocabulary), the WS and WA tasks;

C) Japanese: TILA, TJEV, the Japanese version of the WS and WA tasks.

3.7 Procedures
Great difficulty in recruiting ESL/JHLs from Japanese schools or local state schools in Eng-
land resulted in the researcher visiting 17 ESLs and 11 JHLSs at their home and administering
all the measures in a single session, as requested by their parents. On other occasions, the
testing was carried out on 6 ESLs and 6 JHLs in a quiet room at Japanese Saturday Schools
over two sessions (the second session held two weeks later) and on 1 ESL and 4 JHLSs at the
Department of Education, University of Oxford. The picture below shows what a testing ses-
sion at home looked like.

The bilingual children’s age does not necessarily correspond to the same school year

in England and Japan, due to the difference in the starting age of compulsory schooling which
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is five in England and six in Japan. Therefore, the version of each Japanese task (A or B)
which corresponded to one year minus their English school year was administered to the bi-
lingual groups. Prior to the testing, the researcher presented the Japanese tasks to the school
teachers and parents for feedback, to ensure that the test items were appropriate for the bilin-
gual children. Concerns were raised for four JHL children in Years 6-9 by their school teach-
ers and parents and the researcher was advised to administer Version A of the morphological
tasks (designed for children in Years 3-4 or younger), instead of Version B, so that it would

not damage the children’s confidence in Japanese.

Picture. A testing session with the bilingual children

A brief interview was held at the beginning of the first session, to obtain information
about the language learning background of the bilingual children (e.g., language spoken at
home, AOA, LOR in the UK). After the interview, the SPM+ was administered either indi-
vidually or in a small group. No children fell below the normal range and hence their scores
were all included in the subsequent analyses. After appropriate instruction and practice trials,
the ESLs and JHLs were administered two vocabulary tests and two additional morphological
tasks per language. The JLM/ELMs were tested in Japanese/English only and two testing ses-
sions, each of which lasted approximately half an hour, took place in a quiet room at their

school. All the measures were administered over two school visits per school. The ESL/JHLs
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attended the testing session either individually or in a small group, depending on where it was
held (e.g., at their home or school) and on the arrangements made by the parents or school
teachers. It was ensured that all children (ESLs, JHLs and ELMs) were administered the oral
tests (BPVS and TOWK) individually. The ELMs were divided into two groups to engage in
the SPM+ and English morphological tasks: one consisted of Years 3-4 children, whereas the
other consisted of Years 5-6 children. The JLMs attended both sessions in a group consisting
of their peers from the same school year, since all of their measures were written tests/tasks.
The average duration of the testing session was two hours for the ESL/JHLs (with breaks)
and approximately an hour for the JLM/ELMs. In order to avoid any potential effect of order
of test/task administration, counter-balancing was achieved by half of the children in each

bilingual group completed the Japanese set first and the other half English first.

3.8 Ethical approval

This study was, prior to data collection, reviewed by and received ethical clearance from the
University of Oxford Central University Ethics Committee (see Appendix 24 for the ethical
approval letter and CUREC form 1). The schools and their parents were all informed that
their personal information would be strictly confidential and anonymous, and that the data
would only be accessed by the researcher and her supervisor at the University of Oxford. The
researcher received clearance from the Criminal Record Bureau. It was ensured that the
schools and parents were informed, prior to the start of data collection, of the number of ses-
sions and the length of time required for the completion of tasks. It was also ensured that the
researcher asked the child if s/he was happy to continue at the beginning of each task, and,
especially when the child was to complete all the tasks in a single session, s/he was allowed
to have a break in between sessions so that their performance would not be compromised by
their fatigue too much.
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Chapter 4

RESULTS Part | — Sub-study 1 -

This chapter reports on the findings of Sub-study 1, which focussed on the participating chil-
dren’s performance on the vocabulary and morphological tests/tasks in English, thus involv-
ing the following three groups: the ESL, JHL and ELM groups. The results will be analysed
statistically by carrying out a series of Analysis of Covariance (ANCOVA) and multiple re-
gression analyses and also by descriptively analysing errors in individual responses to the
Word Segmentation (WS) and Word Analogy (WA) task. The findings reported in this chapter
will be revisited for further discussions in Chapter 7. The research questions (RQs) addressed
in Sub-study 1 are as follows:

1. What is the nature of receptive and expressive knowledge of lexical meanings in English

speakers and to what extent does it differ between ESL, JHL and ELM children?

2. What is the nature of the ability to recognise and produce inflectional and derivational

morphemes in English speakers, and to what extent does it differ between ESL, JHL and
ELM children?

As stated in Chapter 3, unless otherwise stated, the terms vocabulary knowledge or vocabu-
lary refer to the children’s knowledge of lexical meanings in the language concerned (English

in this study and Japanese in Sub-study 2).

4.1 Scoring systems

The children’s responses to the Word Segmentation (WS) task and Word Analogy (WA) task
were each coded by the researcher. Two scoring systems — crude and sensitive — were applied
to the WS task (Webb, 2008; Hayashi & Murphy, 2011). In the crude scoring system, re-

sponses were marked as correct if they matched the segmentations given by two Native
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Speaker (NS) judges and etymological segmentations given in an English language dictionary
(Konishi & Minamide, 2007). If they did not match either source, zero points were awarded.
In the sensitive system, a total score is a sum of points awarded to each morpheme (e.g.,
stems/roots, affixes) identified through segmentation, such as shorten + ed (one point), short
+ en + ed (three points), ir + regularly (one point) and ir + regular + ly (three points).
Employing these two scoring systems is important for the following two reasons.
One is to allow for the task to capture different degrees (i.e., explicit and less explicit) of the
children’s knowledge of the structure of morphologically complex items. Another reason is
that using only the strict scoring system, which is reflective of how adults may segment the
items, together with etymological segmentations given in the dictionary, might not necessari-
ly accurately represent the way school-age children segment these items. In addition, depend-
ing on the item and its morphological complexity, it can be difficult to reach ‘the segmenta-
tion’: there may well be different ways of segmenting an item, none of which can be dis-
missed as ‘incorrect’ altogether and awarded zero points accordingly. To take the word irreg-
ularly as an example, using the crude scoring system only would completely ignore such
segmentations as irregular + ly or ir + regularly, due to these being different from the judges’
segmentation ir + regular + ly. All accepted segmentations are presented in Appendix 8.
Component scores of the overall sensitive scores — scores awarded on each mor-
pheme type — were used when investigating effects of morpheme type on children’s perfor-
mance on the WS task (RQ2). The WS task is designed to measure the children’s ability to
recognise the morphological structure of each target item by identifying each morpheme in-
cluded therein using slashes. Therefore, scores were awarded on each morpheme type: root
(i.e., an irreducible core unit of word), inflectional and derivational. Crude and sensitive
overall scores were both used when examining patterns in overall performance across mor-

phological tasks, and also their relationship with vocabulary knowledge (Chapter 6).

111



4. RESULTS |

Only the crude scoring system was applied to the WA task. The overall crude scores
were divided into two sets of sub-scores — those on the inflectional and derivational mor-
phemes, when effects of morpheme type on the children’s performance were examined. Root
morphemes were not included in the WA analysis since the task involved producing an item

which correctly represented the inflectional or derivational relationship between items in the

target pair, as in angry: anger:: strong: (strength). One correct answer was as-
signed to every target item except for Item 3 (teacher: taught :: writer: ) and Item 11
(healthy: unhealthy :: similar: ). Two answers were assigned to these items:

wrote/written for Item 3; and dissimilar/unsimilar for Item 11. In the former example, the
item taught in the preceding pair can be considered either as past simple or past participle and
hence both wrote and written were marked as correct. The item unsimilar was uncommonly
used, however it was marked as correct since it is listed in the English language dictionary
(Konishi & Minamide, 2007). In addition, since the WA task was not designed to measure
spelling skills, the children were not penalised for any spelling errors as long as they reflected
a correct response phonologically. Two common spelling errors were ‘inventer (for inventor)’
and ‘inpossible (for impossible)’ and both were marked as correct.

The standardised tests such as the BPVS and TOWK were marked with reference to
their respective manuals for examiners. The response was scored one point if it was correct,
and zero points if it was incorrect or ‘NR (no response)’ was given as an answer, whereby the
child gave no response or responded with ‘I don’t know’, or a similar response.

Due to the small sample size, p-values greater than .05 and below .08 (i.e., 05 < p
< .07) were too close to the value of .05, a significance threshold commonly used in social
science research, to ignore completely (Daniel, 1998; Larson-Hall, 2010). Hence, these val-
ues are reported as nearing significance in the following statistical analyses, a practice also

employed in relevant studies (e.g., Deacon et al., 2007; Proctor, Uccelli, Dalton & Snow,
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2009). Unless otherwise stated, any result accompanied by ‘p > .05’ indicates that its non-
significance value was greater than the nearing significance level.

Age and nonverbal 1Q are used as control variables in the statistical analyses reported
below. Controlling for age was important, due to the use of age-related measures, which
means that any results obtained could well be explained by age rather than vocabulary or
morphological knowledge per se. The scores of the vocabulary tests (BPVS and TOWK-EV),
for instance, did not come from the items completed by all participating children: the children
completed a different set of test items, according to their chronological age, as specified in
the respective manuals. Another similar issue is that while the target items in the morphologi-
cal tasks remained the same across groups, they were completed by the children of different
ages. Whilst using age as a control variable alone does not eliminate all potential age effects
from the analysis, it acted to keep these effects to a minimum. Controlling for nonverbal 1Q
was to ensure that any significant association was not a product of the influence of their cog-

nitive ability but came from the linguistic variables of interest.

4.2 Exploring data — checking the assumption of normality

The extent of normality in the distribution of the data points, the most important of the as-
sumptions of parametric data, was checked first. The data on each variable from each group
was eyeballed using a histogram. This was followed by quantifying the shape of the distribu-
tion using the z-scores of skewness (S) and kurtosis (K) values, which were calculated by di-
viding the S/K by standard error of S/K respectively (Field, 2005). This conversion was nec-
essary also to standardise measures on different scales. Due to the small sample size, the cri-
terion of an absolute value 1.96 (significant at p < .05) was increased to an upper threshold of
+ 2.58 (significant at p < .01) (Field, 2005). In other words, an absolute value greater than the

increased threshold indicates that the data were significantly deviant from normality. All the
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English measures administered for this sub-study fell below this threshold, thus indicating

that normal distribution was an appropriate model for the data set.

4.3 Vocabulary test results

The reliability of the TOWK Expressive Vocabulary (TOWK-EV) was checked, since it was
originally standardised on a US population and does not have UK norms. The TOWK-EV,
just like the BPVS, consists of several age bands and not all children completed the same sets
of items. For instance, some children started on Item 5 in Set 2 (6 - 9 years) and finished on
Item 21 (having made five consecutive errors), whereas others started on Item 13 in Set 3 (12
- 14 years) and finished at the end (Item 32). Hence, the internal consistency of the TOEK-
EV could not be checked using all the items. As an alternative, Item 9 - Item 21 were used
since these were completed by the majority of the participating children (80 %). A high de-
gree of internal consistency was obtained, Cronbach’s a = .83, thus indicating that the
TOWK-EV is a reliable measure of expressive vocabulary for the current UK sample. Table
8 presents means and Standard Deviations (SD) for the nonverbal task SPM+ and vocabulary
tests.

Table 8. Mean and standard deviations for SPM+ and English vocabulary tests
ESL (n=24) JHL(n=21) ELM (n=25)

Nonverbal & Vocabulary tests Mean (SD)

SPM+ raw scores (max. 60) 32.65 (5.47) 33.19 (4.01) 27.29 (4.63)
SPM+ standard scores 106.74 (13.78) 108.81 (10.24) 98.75 (14.16)
BPVS

Raw scores (max. 168) 86.35 (25.46) 108.48 (14.06) 99.33 (13.73)
Standard scores 87.00 (16.70) 107.81(7.81) 107.42 (10.43)
Age-equivalent 8; 6 (3.37) 11;4 (2.15) 9;9 (1.94)
TOWK-EV

Raw scores (max. 32) 15.57 (6.10) 22.52 (4.15) 23.17 (2.75)
Standard scores 7.70 (3.72) 12.67 (2.92) 15.17 (1.76)
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In order to investigate performance on the vocabulary tests, a repeated-measures
Analysis of Covariance (ANCOVA) was carried out, with one related-samples variable Eng-
lish Vocabulary Knowledge (EVK) tested at two levels (receptive and expressive) and one
independent-samples variable, Group (ESLs, JHLs and ELMs). Age and nonverbal 1Q were
used as covariates. Z-scores of each test were used for this analysis, since both tests were on
different scales.

A main effect was identified for EVK, F(1, 65) = 5.47, p = .02, an:.OB and also for
Group, F(2, 65) = 43.76, p < .001, an:.57. A significant EVK x Group interaction, F(2, 65)
=6.43, p=.003, npz = .17 was also identified, suggesting that patterns in the performances on
the receptive (BPVS) and expressive measures (TOWK-EV) were different across groups.
These effects are illustrated in Figure 4. Planned contrasts revealed that the ELMs and JHLs
yielded comparable scores on the BPVS, p > .05, whereas their scores were each significantly
higher than the ESL scores, t(44) = 6.61, p <.001, d = 2.3 (ELMs — ESLSs) and t(40) = 5.68, p
<.001, d = 1.8 (JHLs — ESLs). The smallest difference in the expressive vocabulary scores,
which lay between the ELM and JHL groups, was statistically significant, t(41) = 3.08, p
=.002, d = .01. Hence, the ELM group yielded the highest expressive scores while the JHL
group yielded higher scores than did the ESL group. As regards within-group differences, the
receptive scores were significantly higher than the expressive scores for the ESL group, t(23)
=245, p =.02, d = .36, whereas it was the other way around for the ELM group (expressive
> receptive), t(24) = 4.37, p <.001, d =.62. In contrast, receptive and expressive vocabulary
scores were comparable for the JHL group, p > .05. Thus, these findings have revealed three

group-specific patterns in the nature of receptive and expressive vocabulary in English.
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Figure 4. Mean scores on the BPVS and TOWK-EV

4.3.1 Relationship between receptive and productive vocabulary knowledge
Partial correlations, controlling for age and nonverbal 1Q, were performed to examine the re-
lationship between receptive and expressive vocabulary in each group. Consistent with all
groups, an increase in receptive (BPVS) scores was associated with an increase in expressive
(TOWK-EV) scores, r = .78, p < .001 (both ESLs and JHLs), r = .56, p = .006 (ELMs), thus
representing a positive relationship between receptive and expressive vocabulary in English.
In summary, as also shown in Table 9, the nature of English receptive and expressive
vocabulary was unique to each group. Receptive vocabulary scores were higher than expres-
sive vocabulary scores for the ESL group, whereas these two sets of scores did not signifi-
cantly differ for the JHL group. In contrast, the ELM group’s expressive vocabulary scores
were higher than receptive vocabulary scores. Group differences were evident on the expres-
sive vocabulary test: each group’s performance was significantly different from one another.
The JHL and ELM groups demonstrated receptive vocabulary knowledge in a comparable

manner, outperforming the ESL group.
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Table 9. Summary of English vocabulary results
Within-group difference

ESL JHL ELM
RV >EV RV = EV RV <EV
Between-group difference
RV EV
ESL <JHL = ELM ESL<JHL <ELM

Note. RV: Receptive Vocabulary; EV: Expressive Vocabulary

4.4 English morphological task results
The reliability of the English WS and WA tasks was measured by a Cronbach Alpha coeffi-
cient. A high degree of internal consistency was observed for both WS (.82) and WA (.87)

tasks. Means and standard deviations for overall scores are presented in Table 10. .

Table 10. Mean and standard deviations for English morphological tasks
ESL(n=24)  JHL (n=21) ELM (n = 25)

Measures Mean (SD)

English morphological tasks

WS task (crude) (max. 30) 17.44 (4.7) 16.23 (5.42) 15.25 (4.58)
WS task (sensitive) (max. 100) 61.12 (14.21) 60 (12.04) 62.16 (14.05)
WA task (max. 30) 18.82 (6.4) 17.85 (5.81) 15.86 (4.13)

4.4.1 English morphological awareness results - overall performance

Overall performance on the WS task did not differ across groups, p > .05. On the WA task, in
contrast, the ESL group yielded higher scores than did the ELM group, t(45) = 2.16, p = .03,
d = .64. Overall WA scores were comparable between the ESL and JHL groups on the one
hand and the JHL and ELM groups on the other. Paired-samples t-tests indicated that the JHL
group performed significantly better on the WA task than the WS task, t(20) = 3.32, p = .003,
d = .51. Both ESL and ELM groups each yielded comparable overall scores across tasks (see

Appendix 20 for a more detailed version of the analysis).
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4.4.2 English WS task results - effects of morpheme type

In relation to Research Question 2, component (morpheme-type) scores of WS sensitive
scores were used to investigate the children’s performance by morpheme type. To this end, a
repeated-measures ANCOVA was carried out with a related-samples variable, Morpheme
Type tested at three levels (root, inflectional and derivational), together with Group (ESL,
JHL and ELM) as an independent-samples variable. Each set of raw component scores (max.
30 for root, 10 for inflectional and 30 for derivational morphemes) was converted into per-
centages for comparisons to be made across morpheme types.

The vocabulary results reported above showed that the ESL group yielded lower re-
ceptive scores than did the other groups. One could infer from this difference that the level of
the ESL group’s proficiency in English was lower than the other two groups. This difference
was taken into account by using proficiency (BPVS scores) as a covariate, together with the
other non-linguistic covariates, age and nonverbal 1Q.

Due to the violation of the assumption of sphericity, (y3”(2) = 26.53, p <.001), degrees
of freedom were corrected using Greenhouse-Geisser estimates of sphericity (e = .74) (Field,
2005). The WS analysis identified a main effect for Morpheme Type, F(1.49, 95.26) = 10.28,

p <.001, an: .14, as illustrated in Figure 5. Neither a Morpheme Type X Group interaction

nor Group effects were significant, F < 1. Paired-samples t-tests were carried out to examine
performances across morpheme types within each group. As for the ESL group, the smallest
within-group difference, which lay between their scores on the root and derivational mor-
phemes, reached statistical significance, t(23) = 7.0, p <.001, d = 1.0. The bigger differences
were also significant, suggesting that the ESLs performed most highly on the inflectional
morphemes. In addition, their awareness of root morphemes was demonstrated to higher de-
grees than that of derivational morphemes. The same pattern was identified in the other two

groups: both groups scored more highly on the root morphemes than derivational morphemes
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(the smallest difference), t(20) = 2.13, p = .046, d = .33. (JHLs) and t(24) = 3.47, p = .002, d
= .49 (ELMs). Both JHL and ELM groups thus performed most highly on the inflectional

morphemes and least highly on the derivational morphemes.
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Figure 5. Mean scores on morpheme types in the English WS task

4.4.3 English WA task results - effects of morpheme type

An additional repeated-measures ANCOVA was carried out in order to examine the effects of
morpheme type (inflectional and derivational) on the children’s performance on the WA task.
Age, nonverbal 1Q and English proficiency were used as covariates.

The WA analysis yielded a main effect for Morpheme Type, F(1, 63) = 7.72, p = .007,
np2: .11, indicating that all groups typically performed better on the inflectional than deriva-
tional morphemes. This effect is illustrated in Figure 6. Neither significant Group effects nor

a significant Morpheme Type X Group interaction was found, p > .05. Planned contrast indi-

cated that while all groups yielded similar scores on the inflectional morphemes, the ESL and
JHL groups each scored more highly on the derivational morphemes than did the ELM group,
t(44) = 2.04, p = .046, d = .71 (ESL — ELM), t(41) = 2.5, p = .015, d = .78 (JHL — ELM). The
ESL and JHL groups did not differ significantly on the derivational morphemes, p > .05.
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Figure 6. Mean scores across morphemes in the English WA task

4.4.4 Relationship between morpheme recognition and production

Partial correlations were carried out, controlling for age, nonverbal I1Q and English proficien-
cy in order to examine the relationship between morpheme recognition and production, as
measured by the WS task and WA task respectively. Two sets of scores — crude and sensitive
scores from the WS task — were entered as two separate variables to examine whether or not
each level of sensitivity in morpheme recognition was differently associated with the measure
of morpheme production. The only significant relationship identified was between each set of
WS scores and the WA task scores among the ESL group, r = .55, p =.009 (WS crude scores
- WA scores) and r = .60, p =.004 (WS sensitive scores - WA scores). That is, as their ability
to identify morphemes through segmentation increases at both levels of sensitivity, so too
does the ability to produce inflectional and derivational forms through analogy increase, thus
representing a positive relationship between morpheme recognition and production in English.
These aspects of morphological awareness were, in contrast, not significantly related with
one another in the other two groups, both of whom were English-L1 (or English dominant)

children.
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4.4.5 Summary of the English morphological awareness results

As summarised in Table 11, in the WS task, all groups scored most highly on the inflectional
morphemes and least highly on the derivational morphemes. No significant group differences
were identified either in overall scores or performance on each morpheme type. Group differ-
ences were more evident in the WA task: while the ESL group yielded higher overall scores
than the ELM group, both ESL and JHL groups scored more highly than did the ELM group
on the derivational items. The nature of the association between morpheme recognition and
production differed between groups, with it being more reciprocal for the ESL group and

perhaps being independent of one another for the other two groups.

Table 11. Summary of English morphological awareness results
Overall performance

Within-group difference

ESL JHL ELM
WS~ WA U WS<WAT T WS=RwWA
Between-group difference
WS task WA task
ESL=JHL = ELM ESL > ELM;

JHL = ELM; ESL = JHL

Morpheme type effects

Within-group difference

WS task WA task
ESL JHL ELM ESL JHL ELM
""" inflectional > root > derivational inflectional > derivational
Between-group difference
WS task WA task
Root Inflectional Derivational Inflectional Derivational
ESL =~ JHL = ELM ESL ~=JHL~ELM ESL~ JHL>ELM
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4.5 A descriptive analysis of morphological errors

The ANCOVAs carried out above indicated that the groups did not differ either in overall
scores or scores on each morpheme type in the WS task. Further information about the nature
of morphological awareness in these children should be gleaned by looking at their individual
responses, especially errors, and examining whether or not there may be some morphological
factors (i.e., semantic transparency and morphemic complexity) underlying these erroneous
responses. It is conceivable that some degrees of morphological awareness can be captured in
errors, namely, children’s answers which did not match either the responses given by the NS
judges or those by the English language dictionary (for the WS task). More specifically, ana-
lysing errors could elucidate processes that children might have used when completing each
morphological task and also allow for the observation of patterns in the errors which are
common across groups or unique to a certain group (Jarmulowicz & Hay, 2009).

A close examination of individual responses to the morphological tasks identified the
following three overall patterns to begin with: items accompanied by a) the consistent nature
(80% or higher percentage) of correct responses; b) lesser degrees (51-79%) of consistency in
correct responses and a few examples of incorrect responses; and c¢) a wide variety of incor-
rect responses with few correct ones provided by less than half of the children in each group.
Based on this observation, the researcher categorised the target items into three levels of re-
sponse variability for each group of children (i.e., low/no variability = Grade 1, medium =
Grade 2, high = Grade 3) (see Appendices 9 (WS) & 11 (WA) for the complete lists of items
classified into Grades 1-3 and morphological factors, respectively). To take the item arrival
from the WS task for example, it was classified as a Grade 1 item for both the JHL and ELM
groups as more than 80 % of the children segmented it as arriv + al. It was regarded as a
Grade 2 item for the ESL group since 51-79 % of the children provided the arriv + al as an

answer. The item information was classified as a Grade 3 item for all groups as less than half
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of the children in each group segmented it as in/form + ation, while the remaining children
provided wide-ranging segmentations judged as incorrect for the ANCOVASs (see Appendices
8 (WS) and 10 (WA) for the complete lists of individual responses).

Errors in Grade 2 and 3 items will be the focus throughout the error analysis reported
below. The Grade 1 category, which consists of a large proportion (more than 80%) of correct
responses provided, will not be featured explicitly, except when the relationship between the
morphological factors and levels of response variability is examined statistically.

Investigating these morphological factors was motivated by the existing evidence
both from psycholinguistic and linguistic research suggesting that the way lexical items are
accessed for morphological segmentation could be influenced by semantic transparency (e.g.,
Hayashi & Murphy, 2011, Marslen-Wilson, 2007), and that vocabulary development during
the late school years is characterised by improved skills at analysing multi-morphemic items
(consisting of three or more morphemes), as well as bi-morphemic items (consisting two
morphemes) (Anglin, 1993; Bowers, 2006; Bowers & Kirby, 2010). Semantic transparency
concerns the degree to which the meaning of a morphologically complex item is derivable
from the relationship between the root and its affix(es) (e.g., transparent: departure (depart +
ure); opaque: department (depart + ment)) (Marslen-Wilson, Tyler, Waksler & Older, 1994).
An element of phonological transparency was incorporated into semantic transparency, due to
the following observations made during data collection: a) the vast majority of the participat-
ing children (JHL and ELM children in particular) attempted to identify morphemes by
‘sounding out’ the target items; and b) phonological opacity between the root and its affixes
adversely affected some children in recognising the semantically transparent relationship be-
tween items (e.g., definition = define - definition; competition = compete - competition).
Therefore, the item was judged as semantically transparent if the meaning of the entire form

could be derived from the relationship between a root and its affixes in spoken form as well
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as written form (e.g., transparent: creative; opaque: definition).

It should be noted that the error analysis reported below acts as supplementary analy-
sis for the ANCOVAs presented above so that a detailed picture of the nature of morphologi-
cal awareness can be obtained in addressing Research Question 2. A brief overview of the
analysis conducted will be given below, starting with the relationship between morphological
factors and response variability, followed by a description of patterns in errors from each task.

The reader is referred to Appendix 21 for a more detailed version of the error analysis.

4.5.1 Relationship between morphological factors and response variability

4.5.1.1 English WS task

Cross-tabulation analysis was performed to examine the relationship between degrees of se-
mantic transparency (transparent - opaque) and levels of response variability (Grades 1-3) on
the one hand, and degrees of morpheme complexity (bi-morphemic - multi-morphemic) and
levels of response variability on the other. Fisher’s exact test was used as a method for com-
puting the exact probability of the chi-square statistic, since the expected frequencies were
low (more than 20% below 5), which means that the sample size was too small and the sam-
pling distribution could be deviant from a perfect chi-square distribution (Field, 2005). Con-
sistent with all groups, increased degrees of semantic opacity and morphemic complexity
were each significantly associated with the most highly varied nature of responses, as shown
in Tables 12 (ESLs), 13 (JHLs) and 14 (ELMs). That is, the children’s segmentations became
increasingly varied (i.e., errors increased significantly) (Grade 1 - 3) as the item increased in

semantic opacity and also in internal complexity (bimorphemic - multimorphemic).
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Table 12. The relationship between response variability and semantic transparency/
morphemic complexity (ESLS)

Transparent Opaque Bi-morphemic Multi-morphemic
Variability
Fisher’s exact test: p = .02, Fisher’s exact test p = .007, ¢ = .61
@ (phi) = .55 (a medium effect size)
Low (Grade 1) 9 0 9 0
High (Grade 3) 6 6 5 7

Table 13. The relationship between response variability and semantic transparency/
morphemic complexity (JHLS)

Transparent Opaque Bi-morphemic Multi-morphemic
Variability
Fisher’s exact test: p = .04, ¢ = .54
Low (Grade 1) 7 0 7 0
High (Grade 3) 6 7 6 7

Table 14. The relationship between response variability and semantic transparency/
morphemic complexity (ELMs)

Transparent Opaque Bi-morphemic Multi-morphemic
Variability
Fisher’s exact test: p = .04, ¢ = .46 Fisher’s exact test: p = .02, ¢ = .57
Low (Grade 1) 8 0 8 0
High (Grade 3) 8 6 6 8

4.5.1.2 English WA task

A similar analysis was carried out on the individual responses to the English WA task, except
that only one morphological factor, morphemic complexity, was taken into account at two
levels (monomorphemic versus bi-morphemic) as no multi-morphemic items were targeted
for production. Semantic transparency is not examined, since each target item was preceded
by another item which was semantically related, such as angry: anger:: strong:
(strength). A series of cross-tabulation analyses identified no significant relationships be-
tween the two levels of morphemic complexity and three levels of response variability
(Grades 1-3): Fisher’s exact test (FET) = 1.30, p = 1.0 (ESLs); FET =.92, p=1.0 (JHLs);
FET =.89,p =1.0 (ELMs) (see Appendix 21 for a detailed version of the analysis).
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4.5.2 Descriptive patterns in morphological errors

4.5.2.1 English WS task

45.2.1.1 Coarse segmentation

One overarching pattern identified in all groups was so-called coarse segmentation. The par-
ticipating children typically identified a base morpheme as the smallest unit, instead of a root
(i.e., an irreducible core unit of a word), such as ‘differen + ce’ (for differ + rence), and ‘in +
formation’ (for in/form + ation). This tendency was particularly robust in multi-morphemic
items such as ‘un + comfortable’ (5 ESLs, 9 JHLs, 11 ELMS), ‘victorious + ly’ (11 ESLs, 6
JHLs, 9 ELMs), ‘in + significance / in + significan + ce’ (11 ESLs, 9 JHLs, 13 ELMs) and
‘responsibiliti + es / respons + iblities’ (9 ESLs, 5 JHLs, 8 ELMs) (see Appendices 8 for the

complete list of individual responses).

4.5.2.1.2 ldentification of a non-morphemic unit

An identification of non-morphemic units was characteristic of errors produced by the JHL
and ELM groups — English dominant/L1 groups. Both groups, upon encountering non-easily-
segmentable items, typically sounded them out in search of their morphological constituents.
Failing that, they attempted to find an alternative component, irrespective of its semantic rela-
tionships with the target item (e.g., ‘def” (deaf) as in ‘def + inition’ (5 JHLS, 4 ELMS), ‘am’ in

‘ambitious’ (7 JHLs, 11 ELMS) or ‘fur’ in ‘fur + niture’ (3 JHLS, 9 ELMS)).

45.2.1.3 ‘furniture’and ‘ambitious’

All groups of children struggled with the items, furniture and ambitious. The participating
children typically sounded these items out many times while also reporting to the researcher
that they could not find any smaller units included in these words or any other words with a

similar form (i.e., morphologically related words, such as furnish and ambition). These items
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were perhaps available for access to, and retrieval from the mental lexicon only as whole-
word forms and hence resulted in the children treating them as monomorphemic items and/or

segmenting them non-morphologically (e.g., resorting to phonological segmentation).

4.5.2.2 English WA task

45.2.2.1 Overgeneralised inflectional forms

One pattern of errors commonly identified across groups was the production of overgeneral-
ised inflectional forms. Examples include the following: ‘shaked’ (17 ESLs, 15 JHLs, 12
ELMSs), ‘mices’ (2 ESLs, 2 JHLs, 3 ELMSs), ‘holded’ (6 ESLs, 4 JHLs, 4 ELMs) and ‘losed’(9
ESLs, 4 ESLs, 1 ELM). While these errors indicate that the relationship between the correct
irregular form and its stem was not recognised, they could also be interpreted as a manifesta-
tion of an awareness of the regular inflectional ending -ed and -(e)s in the children (see Ap-

pendix 10 for the complete list of individual responses).

4.5.2.2.2 Production of non-naturally occurring derivational forms

The production of non-naturally occurring derivational items was a pattern prominent espe-
cially in the ESL and ELM groups. Examples include the following (answers and the number
of children given in brackets): ‘insimilar (for dissimilar)’ (1 ESL), ‘necessaricy (for necessi-
ty)’ (1 ESL), ‘responsement (for respond)’ (2 ESLs, 1 ELM), ‘effection (for effective)’ (1 ESL,
3 ELMS) and ‘enthusiation (for enthusiastic)’ (2 ELMs). These examples, although erroneous,
suggest that the children applied their knowledge of affixes (e.g., in-, -cy, -ment, -tion) to
produce a morphologically complex item on their own. These errors, at the same time, under-
score a special difficulty in mastering the idiosyncratic nature of derivational suffixes, which

involves multiple aspects of knowledge (Tyler & Nagy, 1989): relational (e.g., v create - cre-

ator; x me - meter); syntactic (e.g., recognising -ise/-tion as a verb-forming/noun-forming
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suffix); and distributional (v announcement; x responsement).

4.5.2.2.3 Morphologically related items given in an incorrect syntactic category

Some of the answers given by the JHL and ELM groups in particular were morphologically
related to the other item in the target pair but did not fully represent the syntactic relationship
between the items in the immediately preceding pair. Examples include the following: ‘anger:
angry:: strength: strengthened (for strong)’ (1 JHL, 1 ELM); ‘private: privacy:: necessary:
necessarily (for necessity)’ (7 JHLs, 8 ELMSs); and ‘treatment: treat :: response : responsibil-

ity/responsible (for respond)’ (2 JHLs, 6 ELMs). Hence, although these responses were

marked as incorrect, they could be interpreted as a manifestation of morphological awareness,

especially, an awareness (or a partial awareness) of a word family.

4.5.2.2.4 Influence of surface features

Use of the surface features of the immediately preceding pair was observed in all groups, alt-
hough somewhat more salient in the ESL group. Examples include the following: ‘happy:
happiness:: high: highness’ (12 ESLs, 7 JHLs, 4 ELMs); ‘lucky: unlucky:: possible: unpossi-

ble’ (5 ESLs, 3 JHLs); and ‘mess: messy:: effect: effecty’ (11 ESLS).

4.5.2.2.5 ‘dissimilar’ and ‘enlarge’

Only one ESL and one JHL child provided the correct forms dissimilar and enlarge and both
of them were in Year 9 (i.e., the oldest child in each group) at the time of testing. (No sec-
ondary school children were included in the ELM group.) These items were retained for
analysis since this pattern provides insight into their sensitivity to the maturity of children’s
vocabulary knowledge, which could be incorporated in the future improvement of the current

WA task.
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4.5.3 Summary of error analysis of the English morphological tasks

Amongst the morphological factors concerned, semantic transparency and morphemic com-
plexity were found to be influential in the children’s individual segmentations. As identified
in all groups, as the degree of transparency decreased (transparent - opaque) and complexity
increased (bi-morphemic - multi-morphemic), erroneous segmentations increased signifi-
cantly (Grade 1-> 3). There were commonalities in Grades 2-3 segmentation errors between
groups. One was to segment multi-morphemic items into two morphemes, where the partici-
pating children treated the base, not the root, as the smallest unit. An additional observation
was that some children, especially the JHL and ELM groups, identified a unit (a free mor-
pheme) independently of the meaning of the target item, by relying on its phonological prop-
erties.

With respect to the English WA task, the roles of morphemic complexity in the nature
of individual responses remained unclear for all groups. The further descriptive analysis of
Grade 2-3 errors revealed that the production of overgeneralised inflectional forms was
commonly identified in all groups. The ESL and ELM groups, in particular, exhibited a ten-
dency to produce novel derivational forms by applying incompatible affixes to the root mor-
pheme (i.e., a cue for the target item). Some of the responses judged as incorrect were indeed
morphologically related to the other item in the target pair, which could be interpreted as the

children’s (impartial) knowledge of a word family.

4.6 Summary of the Chapter

The analyses presented in this chapter have revealed the group-specific nature of receptive
and expressive vocabulary, as measured by the BPVS and TOWK-EV (Expressive Vocabu-
lary) scores. The receptive scores were significantly higher for the ESL group, whereas it was
the other way around for the ELM group. In contrast, these two sets of scores were compara-
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ble for the JHL group. As regards the morphological tasks, both in the WS and WA tasks,
inflectional morphemes were recognised/produced more accurately than derivational ones. It
is worth noting that the WS task did not exhibit any significant group difference in overall
scores or across morpheme types, after controlling for age, 1Q and English proficiency. The
investigation of individual segmentations indicated that both semantic opacity and the multi-
morphemic nature of items could be influential in the large proportion of errors by all groups.

With respect to the WA task, the difference in overall performance was identified be-
tween the ESL and ELM groups only, in the favour of the former. The group difference was
more evident on the derivational morphemes, where the ESL and JHL groups each yielded
higher scores than did the ELM group. Thus, after controlling for age, 1Q and English profi-
ciency, the nature of morphological derivations could be more highly productive in the ESL
group in written tasks, in comparison to the ELM group. One salient feature identified in the
ELM group (and less saliently also in the ESL group) was a large proportion of non-naturally
occurring derivational items, due to the erroneous choice of an affix to be attached to a root
morpheme. Another pattern, relatively common in the JHL group, was the incorrect syntactic
category in which the derivational item was given as an answer (e.g., necessarily for necessi-
ty). Hence, the error analysis not only adds more detail to the ANCOVA results by describing
a range of underlying patterns but also could potentially serve as a stimulus for a further in-
vestigation into morphological processes which the children may use in recognis-
ing/producing inflectional and/or derivational items.

The next step was to investigate the extent to which the nature of vocabulary and
morphological knowledge identified thus far was different or similar in Japanese, a typologi-
cally distant language from English and a language which requires using different scripts to
English. To this end, an additional sub-study (Sub-study 2) was carried out, involving the

same two groups of bilingual children, ESLs and JHLs, and a comparison group of Japanese
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Language Monolinguals (JLMs). Sub-study 2 followed the same research design and data
analysis procedures as in Sub-study 1, the primary difference being that it concerned the chil-
dren’s performances on Japanese tests/tasks. It should be reiterated that, since the language
learning background was significantly different between the monolingual group and the bi-
lingual groups, the monolingual data will not be presented for the purpose of treating the JLM
data as the norm against which to evaluate the bilingual results. The purpose of Sub-study 2
is to illuminate potential variability in the characteristics of vocabulary knowledge and mor-

phological awareness which may be unique to each group of Japanese-speaking children.
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Chapter 5

RESULTS Part Il — Sub-study 2 —

This chapter reports on the findings of the vocabulary and morphological tasks in Japanese

and is hence concerned with the following three groups: ESLs, JHLs and JLMs. The implica-

tions of the findings reported below will be revisited and interpreted in detail in Chapter 7.

The research questions to be addressed are as follows:

1. What is the nature of receptive and expressive knowledge of lexical meanings in Japanese
speakers, and to what extent does it differ between ESL, JHL and JLM children?

2. What is the nature of the ability to recognise and produce inflectional and derivational

morphemes in Japanese speakers, and to what extent does it differ between ESL, JHL and
JLM children?

5.1 Scoring systems

All the responses were marked by the researcher, a native speaker of Japanese, together with
another native speaker (NS) of Japanese with expertise in Japanese linguistics. Performance
on the standardised test TILA (Test of Japanese Language Abilities) was marked with refer-
ence to its scoring manual for examiners. The response was scored one point if it was correct,
and zero points if it was incorrect, or left blank. The same scoring method (1 or 0 points) was
applied to the TIEV (Test of Japanese Expressive Vocabulary).

As in Sub-study 1, two scoring systems were employed for the Japanese WS task:
crude and sensitive. In the crude system, the children’s segmentations were marked as either
correct (one point) or incorrect (zero points), based on the segmentations given by two judges.
Due to the lack of available etymological segmentations of Japanese words, segmentations
which were consistent with the theoretical model of Japanese morphology (lwasaki, 2002)
were accepted as correct, in addition to the NS judges’ segmentations (see Appendix 12 for
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the full list of accepted segmentations). In the sensitive system, a total score was a sum of
points awarded to each morpheme (root, inflectional and derivational morphemes) identified
through segmentation. To take the word = & & < /kirameku/ “to shine” for example, a child
who segmented it as ‘% %% + < /kirame+tku/’ was awarded one point in the sensitive scoring
system, due to the identifications of the verb-forming suffix < /-ku/. This segmentation would,
however, be awarded zero points in the crude scoring system, as the suffix -ku in this context
forms part of the derivational verb-forming suffix -meku and hence % < /meku/ should be
identified as one unit. The children who provided the segmentation ‘% & & + < /kirame + ku/’
were differentiated from those who provided the correct segmention ‘% & + & < /kira +
meku/’ as follows. Two points were awarded for the correct identification of a derivational
suffix (e.g., -meku , -tai ) as one unit within which a verbal/adjectival ending is graphically
present (e.g., -ku and -i). For instance, the segmentation % o + ¥ < was awarded a total of
three points, consisting of the correct identification of the root = /kira/ (one point) and the
suffix & < /meku/ (two points). The segmentation = & % + < was, on the other hand, awarded
one point due to the identification of the inflectional ending alone.

As with the English WA task, only the crude scoring system (i.e., correct or incor-
rect) was applied to the WA task: the target item was preceded and cued by the presentation
of another morphologically related pair. The WA overall scores were divided into two sets of
scores (inflectional and derivational scores) to examine whether the children’s performance
was affected by morpheme type. In keeping with the nature of the task, the children were not
penalised for any errors in the written forms of kanji (e.g., some strokes were missing or
strung together erroneously) included in their responses. A full list of individual responses
marked as correct is given in Appendix 12 (Japanese WS task) and Appendix 16 (Japanese
WA task).

The scores of the vocabulary (TJILA/TJEV) and morphological measures (WS/WA
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tasks) consisted of two age-related sets of scores, each corresponding to the two versions of
each test/task: one for children in Years 3-4 (age 8-10 years) or younger; and another for
those in Years 5-6 (age 10-12) or older. These two sets of scores were collapsed into a single
set for statistical analysis, in line with an approach taken with standardised language tests
with several age bands (Dunn, et al., 1997; Wiig & Secord, 1992). This approach, however,
raises the possibility that the effects of age could confound the analysis of such scores. As
stated in Section 4.1, in order to minimise age effects as much as possible, age was used as a
control variable in the statistical analyses reported below. Nonverbal 1Q was also used as a
control variable to tease apart the influence of cognitive ability when analysing performance

on the critical variables, namely, vocabulary and morphological awareness measures.

5.2 Exploring data — checking the assumption of normality
Consistent with the procedures followed in Sub-study 1, the extent of normality in the distri-
bution of the data was checked first, by eyeballing each variable from each group using a his-
togram. This was followed by converting the skewness (S)/ kurtosis (K) values into z-scores
and setting = 2.58 (significant at p < .01) as an upper threshold. The data were also box-
plotted for outliers, especially for those with S/K z-cores above or approaching the upper
threshold. The following measures exhibited outliers:

a. Test of Japanese Language Abilities (TJLA);

b. Test of Japanese Expressive Vocabulary (TJEV);

c. Japanese Word Analogy (WA) task.

A robust procedure called winsorisation was employed in order to deal with these outli-

ers. Winsorisation is recommended as it is not only robust but also more objective than simp-
ly deleting outliers (Larson-Hall, 2010; Maronna, Martin & Yohai, 2006). This procedure in-

volves the transformation of the original data by changing the outliers to the value of the
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smallest or biggest value at a specified percentile (Larsen-Hall, 2010). For example, 10%
winsorisation involves changing the raw scores (e.g., 2 and 29 out of 30) that fall below the
5™ percentile and above 95 percentile to the score at the 5™ and 95" percentile (e.g., 2 > 5,
29 > 28), respectively. When the 10% winsorisation did not significantly improve the non-
normality of the distribution of the data, 20% winsorisation (10" and 90™ percentiles used as
lower and higher ends) were carried out. Both 10% and 20% winsorisation were carried out
to examine which procedure would improve the distribution most. As a result, the above three
sets of scores were each transformed into 20% winsorised TILA/TJEV/Japanese WA scores.
The improved normality of the data on each test was indicated also by the Shapiro-Wilk nor-
mality test, which showed non-significant values for each group, p > .05. These transformed

scores will be used in the analyses reported below.

5.3 Japanese vocabulary tests

The reliability of each age band in the TJEV, as measured by the Cronbach Alpha coefficient,
was high at .92 (age band A) and .94 (B). Age band A was designed for children in Years 3-4
or younger, whereas B was for those in Years 5-6 or older. Means and standard deviations

(SD) for the SPM+ and these Japanese vocabulary tasks are given in Table 15.

Table 15. Mean and standard deviations for SPM+ and Japanese vocabulary tests
ESL(n=24) JHL(n=21) JLM(n=27)

Nonverbal & Vocabulary tests Mean (SD)

SPM+ raw scores (max. 60) 32.5(5.41) 33.19 (4.01) 30.22 (4.53)
SPM+ standard scores 106.25 (13.69) 108.81 (10.24)  99.07 (10.83)
TJLA scores (max. 30) 14.66 (6.34) 9.08 (4.76) 18.51 (4.13)
TJLA school-year equivalent 4.8 (2.31) 2.6 (1.43) 6 (2.18)
TJEV scores (max. 30) 22.04 (4.96) 12.60 (7.21) 27.12 (1.48)
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The children’s performance on the Japanese vocabulary tests was analysed using a re-
peated-measures Analysis of Covariance (ANCOVA), with a related-samples variable, Japa-
nese Vocabulary Knowledge (JVK) (receptive and expressive) and an independent-samples
variable, Group (ESLs, JHLs and JLMs). Age and nonverbal 1Q were used as covariates.

Controlling for age and nonverbal 1Q, the analysis identified a main effect for JVK,
F(1, 67) = 5.14, p = .03, n>= .07, indicating that the participants tended to score more highly
on the TJEV than the TILA. There was also a main effect for Group, F(2, 67) = 51.29, p
<.001, np2:.60. No significant JVK x Group interaction was identified, F < 1. These results
are illustrated in Figure 7. Planned contrast indicated that the smallest group difference was
identified between the ESL and JLM groups on both vocabulary tests, and each reached sta-
tistical significance, t(46) = -2.40, p = .02, d = .72 (TJLA) and t(46) = -3.88, p < .001, d =
1.16 (TJEV). Hence, the other bigger differences were also significant, suggesting that the
JLM group outperformed the other groups on both tests, and that the ESL group scored more

highly than did the JHL group on both tests.
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Figure 7. Mean scores on the TILA and TJEV
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5.3.1 Relationship between receptive and expressive vocabulary in Japanese

Partial correlations were performed controlling for age and nonverbal 1Q, in order to examine
the relationship between Japanese receptive and expressive vocabulary. The TILA and TIEV
scores were significantly correlated for each group, r =.78, p <.001 (ESLs), r = .48, p = .04
(JHLs), r = .58, p = .003 (JLMs). This suggests that an increase in receptive vocabulary is
likely to coincide with an increase in expressive vocabulary, thus representing a positive rela-
tionship between receptive and expressive vocabulary in Japanese among all groups.

In summary, as shown in Table 16, expressive vocabulary scores were significantly
higher than receptive vocabulary scores in all groups. Moreover, receptive vocabulary is like-
ly to increase along with expressive vocabulary in all groups. It comes as no surprise that the
JLM group outperformed the bilingual groups, particularly as their language of instruction at
school is Japanese (English for the bilingual groups). It is worthy of note that Japanese vo-
cabulary knowledge was significantly different between the ESL and JHL groups, both of
whom were being schooled in English in the UK context, the primary difference being their

language use at home. This issue will be elaborated on in Chapter 7 (Discussion).

Table 16. Summary of Japanese vocabulary results
Within-group difference
ESL JHL JLM
RV < EV
Between-group difference
RV EV
JHL < ESL <JLM
Note. RV: Receptive Vocabulary; EV: Expressive Vocabulary

5.4 Morphological task results
A high degree of internal consistency was observed for the Word Segmentation (WS) task,

Cronbach alpha = .77 (age band A), and .70 (age band B). (Recall that two versions were de-
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veloped: A for Year 3- 4 or younger children and B for Year 5-6 or older). With respect to the
Word Analogy (WA) tasks, both age bands were found to be reliable, version A = .86, version

B =.90. Means and SDs for the WS and WA tasks are given in Table 17.

Table 17. Mean and standard deviations for Japanese morphological tasks
ESL(n=24)  JHL (n=21) JLM (n = 27)

Measures Mean (SD)

Japanese morphological tasks

WS crude scores (max. 30) 20.69 (3.72) 19.79 (4.35) 21.29 (4.26)
WS sensitive scores (max. 100) 72.82 (13.23) 69.96 (12.96) 75.45 (12.7)
WA scores (max. 30) 24.83 (4.70) 20.50 (4.89) 26. 69 (3.63)

5.4.1 Japanese morphological awareness results - overall performance

The overall WS (crude) scores did not differ across groups, p > .05, whereas the WA scores
by the JLM and ESL group, which did not differ significantly, were each higher than those by
the JHL group, t(43) = 3.43, p =.003, d = .97 (JLM - JHL), t(40) = 1.82, p = .02, d = .57
(ESL - JHL). As regards within-group differences, the JHL group yielded comparable scores
across tasks, whereas both the ESL and JLM groups scored more highly on the WA task than
the WS task, , t(23) =4.61, p <.001, d = .67 (ESLs) and t(46) = 5.8, p <.001, d =.79 (JLMs)

(see Appendix 20 for a more detailed analysis).

5.4.2 Japanese WS task results — effects of morpheme type

In relation to RQ2, the WS sensitive component scores (i.e., scores awarded on each mor-
pheme type) were used to examine the extent to which different morpheme types affected the
children’s performance on the WS task. To that end, a repeated-measures ANCOVA was per-
formed, with one related-samples variable, Morpheme Type (root, inflectional and deriva-
tional) and one independent-samples variable, Group (ESL, JHL and JLM). Age, nonverbal

IQ and Japanese proficiency (TJLA scores) were used as covariates.

138



5. RESULTS II

Mauchly’s test indicated that the assumption of sphericity had been violated (¥*(2) =
80.27, p < .001). Therefore, degrees of freedom were corrected using Greenhouse-Geisser
estimates of sphericity (¢ = .59). The WS analysis identified a main effect for Morpheme
Type, F(1.17, 77.23) = 7.40, p = .006, an:.lo. Neither Group effects nor a Morpheme Type

X Group interaction reached statistical significance, p > .05. These results are shown in Fig-

ure 8. Paired-samples t-tests indicated that the JHLs performed better on the inflectional mor-
phemes than the root morphemes at the approaching significance level, t(20) = 2.06, p = .05,
whereas their mean scores across the other morpheme types (inflectional versus derivational,
and root versus derivational morphemes) were not significantly different. No significant dif-
ference in scores was found across morpheme types within the other two groups. In short,
scores on each morpheme type did not differ across groups. Within-group performances, on
the other hand, exhibited a pattern whereby the JHL group recognised the inflectional mor-
phemes accurately, relative to the root morphemes, whereas the performances of the ESL and

JLM groups were not affected by morpheme type.
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Figure 8. Mean scores across morpheme types on the Japanese WS task
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5.4.3 Japanese WA task results— effects of morpheme type

A similar repeated-measures ANCOVA was carried out on the WA data. A related-samples
variable tested at two levels (inflectional and derivational morphemes) was used, together an
independent-samples variable Group (ESLs, JHLs & JLMs).

After controlling for age, nonverbal 1Q and Japanese proficiency, the WA analysis
yielded a main effect for Morpheme Type, F(1, 66) = 12.45, p =.001, np22.16, indicating that
the participants typically performed better on the inflectional morphemes than the derivation-
al morphemes. There was also a main effect for Group, F(2, 66) = 5.09, p = .009, an: 13,

and no significant Morpheme Type X Group interaction was identified, F < 1. These results

are illustrated in Figure 9. Planned contrasts indicated that the JLM group yielded higher
scores than the JHL group on the inflectional morphemes (t(42) = 2.56, p = .01, d = .79) and
derivational morphemes (t(42) = 2.89, p = .005, d = .89) respectively. The scores on the deri-
vational morphemes were also significantly different between the ESL and JHL groups in fa-
vour of the former, t(40) = 2.52, p = .02, d = .75. No significant differences were identified
between the ESL and JHL group on the inflectional morphemes on the one hand and between
the ESL and JLM groups on either morpheme type on the other. In short, all groups exhibited
a similar pattern whereby they scored more highly on the inflectional than derivational mor-
phemes. The JHL group’s morphological awareness was demonstrable to lesser degrees than
the other groups, especially on the derivational morphemes, while both the ESL and JLM

groups were comparable in scores on both morpheme types.
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Figure 9. Mean scores across morpheme types on the Japanese WA task

5.4.4 Relationship between morpheme recognition and production in Japanese

Partial correlations, controlling for age, nonverbal 1Q and Japanese proficiency, were carried
out to examine the relationship between two levels of sensitivity in morpheme recognition, as
measured by the WS crude and sensitive scores, and the measure of morpheme production.
No significant relationships were identified between morpheme recognition and production in
Japanese in any of the groups. The morphological abilities tapped into by the WS and WA

tasks are, therefore, likely to increase independently of one another in all groups of children.

5.4.5 Summary of the Japanese morphological awareness results

As summarised in Table 18, the ESL and JLM groups each demonstrated higher degrees of
morpheme production than morpheme recognition, whereas the JHL group demonstrated
comparable degrees of both aspects of morphological awareness. No group differences in
overall scores were identified in the WS task. In the WA task, in contrast, the ESL and JLM
groups, who yielded comparable overall scores, each outperformed the JHL group. The par-

ticipating children’s performance was further investigated with different morpheme types
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taken into account. In the WS task, the JHL group tended to score highly on the inflectional
morphemes relative to their performance on the root morphemes, whereas the ESL and JLM
group’s performances were not sensitive to morpheme type. In the WA task, in contrast, all
groups yielded higher scores on the inflectional morphemes than derivational morphemes. In
addition, performance on the derivational morphemes widened a gap in scores between the
JHL group and the other groups in favour of the latter. Thus, effects of morpheme type varied
between two aspects of morphological awareness (i.e., morpheme recognition and produc-
tion). The correlational analyses showed the lack of relationship between morpheme recogni-
tion and production for all groups. This suggests that the constructs of morphological aware-
ness which the Japanese WS and WA tasks tapped into respectively are likely to be demon-

strable independently of one another.

Table 18. Summary of Japanese morphological awareness results
Aspect of morphological awareness
Within-group difference

ESL JHL JLM
WS < WA WS~ WA WS < WA
Between-group difference
WS task WA task
ESL = JHL = JLM JHL <ESL = JLM
Morpheme Type
Within-group difference
WS task WA task
JHL ESL JLM JHL ESL JLM

inflectional > root;
inflectional = derivational;
root =~ derivational

root =~ inflectional =

L inflectional > derivational
derivational

Between-group difference

WS task WA task
Root Inflectional Derivational Inflectional Derivational
N N ESL =~ JHL, ESL =~ JLM N
ESL = JHL = JLM JHL < ILM JHL < ESL = JLM
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5.5 A descriptive analysis of morphological errors
As in Chapter 4, in order to illuminate the nature of morphological awareness which might
not have been fully captured in the ANCOVASs carried out above, the participating children’s
morphological errors were analysed descriptively (see Appendices 13 (WS) & 17 (WA) for
the complete lists of individual responses). In doing so, two factors were taken into account:
semantic transparency and scripts (hiragana only, and hiragana + kanji (abbreviated as H+K
henceforth) in combination). Morphemic complexity was not examined since only three items
were multi-morphemic and the rest were bi-morphemic in the WS task. Potential effects of
scripts were considered, since the Japanese language represents three scripts (kanji, hiragana
and katakana) and kanji and kana writing have different representational units: morphemes
for kanji; and a mora, sub-syllabic rhythmic units in Japanese speech, for kana writing. Kan-
ji-only items were disproportionately fewer than the other script types in both morphological
tasks (two in the WS task and five in the WA task) and hence this script type is not included
in the following analysis. The Japanese WA task, just like the English WA task, was not a
spelling or kanji test and therefore script type effects were not examined on the script type
used in the answers but in the item provided as a prompt in each target pair.

Similar to the procedures followed in Chapter 4, the target items in each morpholog-
ical task were categorised according to the extent of response variability, graded from 1 to 3
(see Appendices 14 & 18 for the full lists of items by grade and morphological factor in the
WS task and WA task respectively). Analysing the errors represented in Grade 2 and 3 items
is the core focus of this section. Fisher’s exact tests were performed to statistically assess the
relationship between the degree of variability and the morphological factor concerned, fol-
lowed by a description of patterns in the errors. Note that Version B of the Japanese WS or
WA tasks were not included in the error analysis reported below, as only 4 JHLs completed

them, in comparison to 11 ESLs and 14 JLMs (see Appendices 15 & 19 for the lists of indi-
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vidual responses to the Japanese WS and WA tasks Version B respectively).

5.5.1 Relationship between morphological factors and response variability

5.5.1.1 Japanese WS task

No significant associations were identified between either of the morphological factors and
degrees of response variability in the ESL and JLM groups: Fisher’s exact test (FET) = .41, p
= 1.00 (semantic transparency x Grades 1-3) and FET = 2.16, p = 1.00 (script type x Grades
1-3) (ESLs); FET = 1.45, p = 1.00 (transparency x Grades 1-3) and FET = 2.05, p = 1.00
(script type x Grades 1-3) (JLMs). As for the JHL group, in contrast, an association between
the type of scripts (two levels: hiragana-only and H+K items) and two levels of variability
(Grades 2 and 3) was approaching significance, FET p = .059, with a medium effect size, ¢
= .41. As shown in Table 19, there was a tendency that hiragana-only items represented the
highest degree of variability (Grade 3) more than they did the medium degree of variability
(Grade 2), thus suggesting a potential difficulty in segmenting the hiragana-only items. Se-
mantic transparency was not related to degrees of response variability, FET = .50, p = 1.00

(see Appendix 22 for a detailed analysis).

Table 19. Relationship between variability and scrip types (JHLS)

Variability Hiragana H+K
Medium (Grade 2) 7 10
High (Grade 3) 6 1

Note. One kanji-only item in the Grade 2 category is not included in the analysis.

5.5.1.2 Japanese WA task
The participating children’s individual responses to the Japanese WA task were examined in a
similar manner to the Japanese WS task, the only difference being that semantic transparency

was not examined since the meaning of the target item was cued by the immediately preced-

144



5. RESULTS II

ing item. No significant association between script type (two levels: hiragana-only and H+K)
and degrees of response variability (three levels: Grades 1-3) was identified in any of the
groups, Fisher’s exact test (FET) = 2.38, p = 1.00 (ESLs), FET = 1.85, p = 1.00 (JHLs) and

FET = 1.2, p=1.00 (JLMs) (see Appendix 22 for more details).

5.5.2 Descriptive patterns in morphological errors

5.5.2.1 Japanese WS task

5.5.2.1.1 Differentiation of derivational suffixes from inflectional suffixes

All groups appear to have struggled to differentiate a derivational suffix from an inflectional
suffix. This pattern was further broken down into two sub-categories. One is the lack of dif-
ferentiation of the derivational suffix -tai from the inflectional suffix -i, especially when both
appear in the same sequence of kana characters 7=\ /tai/. To take, as examples, # + 7=\
/tsume + tai/ “cold” (for #i7= + \» /tsumeta + i) and vk 7= + > /oyogita + i/ “want to swim”
(for 7k = + 7=\~ Joyogi + tai/), all groups were typically able to judge the -tai or -i as the end-
ing unit of each item but this was often the wrong way around: -tai segmented as such where
it should have been -i to be segmented and vice versa (5 ESLs, 8 JHLs & 5 JLMs for the for-
mer and 2 children in each group for the latter).

An additional category is the lack of differentiation of a derivational verb-forming
suffix (e.g., -garu/meku) from an inflectional suffix (e.g., -ru/(k)u). To take ‘= & b+ <
/kirame + ku/ “to shine” (for = &+ < /kira + meku/) for example, the participating chil-
dren (8 ESLs, 8 JHLs, 7 JLMs) identified the suffix -ku as an inflectional verbal suffix, in-
stead of it being part of the derivational suffix -meku. The lack of recognition of the deriva-
tional suffix -meku as one unit could be related to their stronger familiarity with inflectional
suffixes (e.g., —(k)u/ru and —i), which are more regular and less idiosyncratic than derivations
in nature.
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5.5.2.1.2 ldentification of a non-morphemic unit

The Fisher’s exact test performed above indicated the JHL group’s potential difficulty with
the hiragana-only items. Their segmentations for the hiragana-only items were characterised
by instances of an identification of non-morphemic units. Examples include the following
(the number of JHLs given in brackets): & + 75 Ly (1), 35 + L (5) (for 35 L + 0
/mezurashi + i/ “unique”); and 5 5+ EL15 (3), 2B +RFELMD (L) (for H H0F L+
73 % Jurayamashi + garu/ “to envy”). An additional observation from these examples is the
JHL children’s attempt to identify a ‘false’ free morpheme. To take the segmentation & + 4
H L\ for example, & /me/, which is identified as one unit, could be a lexical item meaning
(an) eye(s) or (a) bud(s) (of plants). Similarly, the segmented unit 5 © /ura/ as in the segmen-
tation ‘9 ©H + X°F L2235’ could stand as a lexical item on its own, meaning ‘the reverse side
of something’ or ‘creek’. It appears that difficulties with morphological segmentations led

these children to extract an alternative free morpheme which they knew the meaning of.

5.5.2.2 Japanese WA task

5.5.2.2.1 Difficulties with derivational prefixes

A closer examination of the Grade 2-3 errors revealed a pattern consistently identified across
groups, namely, the lack of accuracy in producing derivational prefixes. Sino-prefixes (those
of Chinese origin), in particular, seem to have posed significant challenges, such as mu-imi
“meaningless” and fu-jibun “insufficient”, both of which were classed as Grade 3 items (i.e.,
the largest number of errors) for all groups. The participating children typically applied the
same prefix used in the preceding pair (i.e., use of surface information), as follows:

a) ‘goukaku “pass”: fu-goukaku “fail”:: imi “meaning”: fu-imi (for mu-imi) “meaningless™’
(1 ESL, 5 JHLs, 3 JLMs);

b) ‘keikaku “planned”: mu-keikaku “unplanned”:: jubun “sufficient”: mu-jabun
(for fu-jabun) “insufficient™ (3 ESLS, 3 JHLs, 1 JLM).
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These items were also accompanied by blank responses: 8 ESLs, 7 JHLs and 3 JLMs for the
former; 5 ESLs, 7 JHLs and 7 JLMs for the latter. Prefixes of native origin, such as the inten-
sifier ma- as in ma-(k)ka “bright red”” and ma-(n)naka “right in the middle”, were character-
ised by the varied nature of responses particularly from the JHL group, who produced non-
naturally occurring forms as an answer, e.g., ‘maakka’ (2 JHLs), ‘akaru’ (1 JHL), ‘nakaka’ (1
JHL) and ‘manakata’ (1 JHL) (see Appendix 17 and Appendix 22 for more examples and a

detailed analysis respectively).

5.5.3 Summary of error analysis of the Japanese morphological tasks

No associations were identified between each of the morphological factors (semantic trans-
parency and script type) and the degree of variability in the segmentations by the ESL or JLM
group. The type of scripts used, in contrast, appears to have been somewhat influential in the
increasingly varied nature of segmentations by the JHL group. The error analysis added a
more detailed picture by suggesting that differentiating a derivational suffix from an inflec-

tional suffix posed special difficulties, owing to the shared kana sequence in which they ap-

pear, such as such as #3772\ /tsumetai/ and 7k £ 7\~ /oyogitai/. A tendency unique to the JHL
group was that they recognised a smaller unit independently of its semantic relationship with
the target item. Such non-morphological segmentations might have been due to the lack of
available morphological clues in the mora-based hiragana script. The analyses of the WA
errors underscored a tendency that the production of items with a derivational prefix attached,
especially Sino-prefixes (e.g., -mu, -fu), was particularly challenging. It appears therefore that
the low performance on the WA derivational items, relative to the inflectional items, as indi-
cated by the ANCOVA analysis, could be attributed in part to difficulty in producing deriva-
tional prefixes. This issue will be revisited in the Discussion chapter, in relation to implica-

tions for morphological instruction.
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5.6 Summary of the Chapter

In contrast to Sub-study 1, the participating children exhibited similar patterns of perfor-
mances on the vocabulary tests, whereby expressive vocabulary was demonstrated to higher
degrees than receptive vocabulary by all groups. As for the WS task, no between-group dif-
ferences were identified either in overall performance or performance on each morpheme
type. The within-group analyses revealed a potential morpheme type effect only for the JHL
group: they scored less highly on the root morphemes than did they on the inflectional mor-
phemes. The descriptive analysis of individual segmentations added further detail to this re-
sult by indicating that the JHL group tended to be more affected by script type during seg-
mentation. In other words, segmenting hiragana-only items was associated with the largest
number of errors. All groups of children appear to have had difficulty in distinguishing deri-
vational suffixes from inflectional suffixes which appear in the same kana sequence. With
respect to the WA task, group differences were more evident with the JLM group outper-
forming the JHL group, which is not surprising considering the difference in their language
learning background. It is notable that, despite the socio-linguistic differences, the ESL group
was comparable to the JLM group, while at the same time outperforming the JHL group es-
pecially on the derivational morphemes. All groups showed a similar pattern in performance
across morpheme types in the WA task: they scored more highly on inflectional than deriva-
tional items. This could be informed further by the error analysis suggesting that all groups of

children had difficulty producing derivational prefixes, especially derivational Sino-prefixes.

5.6.1 Summary of two sub-studies

As summarised in Table 20, two sub-studies have thus far identified the nature of vocabulary
knowledge which was unique to each language and also to each group especially in English.
As far as morphological awareness is concerned, target morphemes were identified through
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segmentation to different degrees across morpheme types in English (inflectional > root >
derivational), whereas such effects were less salient in Japanese (observed only in the JHL
group). Moreover, the potential influence of morphological factors on segmentation errors
differed between languages and also between groups. In English, it was the increased degree
of semantic opacity and morphologic complexity that were each associated with the largest
proportion of errors given by all groups. In Japanese, there was a tendency that the JHL
group’s errors increased as the target item was presented in hiragana only, relative to the
H+K items. Performance on each morpheme type in the WA task was similar across lan-
guages: all groups of children in each language yielded much higher scores on inflectional
morphemes than derivational morphemes. In the Japanese WA task, in particular, such low
performances on the derivational affixes could be attributed to a special difficulty with the
production of derivational prefixes, a pattern somewhat more salient in the ESL and JHL
groups than it was in the JLM group. No other morphological factors showed clear effects on
the WA errors in either language.

The next step is to investigate each type of knowledge (vocabulary knowledge and
morphological awareness) further by examining the relationship between the two in each lan-
guage through correlational and regression analyses, an issue addressed in Research Question
(RQ) 3. This issue will also be investigated from a cross-linguistic perspective, involving the
two bilingual groups, so that the contribution of morphological awareness in one language to

morphological awareness in the other language can be examined (RQ4).
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Table 20. Overview of the findings of Sub-studies 1 and 2

5. RESULTS II

Sub-study 1 Sub-study 2
Group ESL JHL ELM ESL JHL JLM
English vocabulary Japanese vocabulary
Results RV >EV RV ~=EV RV<EV RV <EV
English MA Japanese MA
WS task WS task
Re_sul_ts inflectional > root > derivational root = inflectional  inflectional > root  root = inflec-
(within- ~ derivational root; tional ~ deri-
group) inflectional = deri- vational
vational;
root = derivational
MF semantic transparency; morphemic NA script type NA
complexity (hiragana)
WA task WA task
Results
inflectional > derivational inflectional > derivational
MF NA NA

Note. RV: Receptive Vocabulary; EV: Expressive Vocabulary; MA: Morphological Awareness; WS: Word Seg-
mentation; WA: Word Analogy; MF: Morphological Factor.
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Chapter 6
RESULTS Part 111

— Morphological awareness in relation to vocabulary knowledge —

The primary goal of this chapter is two-fold. One is to examine the nature of the relationship
between morphological awareness and vocabulary knowledge in each language, thus involv-
ing the following groups: ESL, JHL and ELM groups for English; and ESL, JHL and JLM
groups for Japanese. An additional goal is to investigate the extent to which different aspects
of morphological awareness demonstrated in one language can be predicted by those of mor-
phological awareness demonstrated in the other language and hence is concerned with the
bilingual groups: ESLs and JHLs. In doing so, this chapter examines whether the cross-
linguistic contribution of morphological awareness differs between groups by carrying out a
series of multiple regression analyses expressed as path models. Consistent with Chapters 4
and 5, age and nonverbal 1Q are used as control variables in the statistical analyses reported
in this chapter. The following research questions are addressed:
3. What is the nature of the relationship between morphological awareness and vocabulary
knowledge in English speakers and to what extent does it differ between ESL, JHL and

ELM children? Similarly, how does the relationship in Japanese speakers differ between
ESL, JHL and JLM children?

4. Does morphological awareness in one language act as a significant predictor of morpho-
logical awareness in the other language among ESL and JHL children?
4a) If it does, is the nature of transfer different between groups?

6.1 Relationship between morphological awareness and vocabulary
knowledge in English

Partial correlations, controlling for age and nonverbal 1Q, were carried out to examine rela-

tionships between vocabulary knowledge and morphological awareness in English. Table 21
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presents different patterns in the relationships between groups. The ESL group’s BPVS scores
were significantly correlated with the WS (both crude and sensitive) and WA scores. As for
the JHL group, in contrast, no significant relationships were found between the vocabulary
and morphological measures. When looking at the ELM data, their WA scores were correlat-
ed to their BPVS scores, at the approaching significance level (p = .06), thus representing a
potential positive relationship between receptive vocabulary and morpheme production.

Table 21. Correlations between vocabulary knowledge and morphological awareness
Vocabulary tests

ESL (n = 24) JHL (n = 21) ELM (n = 25)
MAtasks BPVS TOWK-EV BPVS TOWK-EV BPVS TOWK-EV
WS(CS)  .56** 37 -13 -2 -01 16
WS(SS) 45% 29 -.30 -.27 04 06
WA N .36 34 27 407 18

*p < .05, **p < .01, ***p < .001, T .05 < p < .07

A series of multiple regression analyses were carried out as path models in AMOS
(Analysis of Moment Structures). Path analysis is a variation of multiple regressions in the
sense that it employs multiple regression for its solution (Maruyama, 1998). It also allows
researchers to analyse the relationship between a set of variables by depicting the influence of
these variables (i.e., predictors) on another (i.e., outcome variables) through the use of a path
diagram (Spaeth, 1975; Stage, Carter & Nora, 2004). This technique is used in the analyses
reported in this chapter, in an attempt to examine the extent to which each aspect of morpho-
logical awareness was explained by variance in vocabulary knowledge, after taking into ac-
count the effects of the non-linguistic factors (age and nonverbal 1Q). Due to the use of path
diagrams, the multiple regression analyses reported below will be referred to as path models,
as commonly seen in psycholinguistic research (Muter, Hulme, Snowling & Stevenson, 2004).

Another purpose is to examine whether the magnitude in the contribution of each pre-

dictor differs between groups. AMOS was chosen as it is capable of running the same model
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for multiple groups simultaneously, which yields more accurate and reliable results than per-
forming it separately for each group (Arbuckle, 2010; Qian, 2007). In addition, AMOS allows
the researcher to perform objective tests of differences between models (e.g., chi-square dif-
ference tests (Ay?)) and also tests of between-group differences on regression coefficients of
interest (i.e., critical ratios for differences which provide z-statistic values) (Schumacker &
Lomax, 2004).

The BPVS/TOWK-EV scores were combined into a composite score, due to their
strong correlations with one another for all groups (see Section 4.2.1). Both sets of scores
were each converted into z-scores as they were on different scales, which were then added up
(composite = zBPVS + zTOWK-EV). The aggregation of vocabulary scores was necessary
also from the viewpoint of simplifying the models by reducing predictors, as running a com-
plex model with several predictors and a small sample size could potentially overestimate
effect size and also decrease the accuracy and stability of a path analysis (Field, 2005; Stage,
et al., 2004). The WS crude, sensitive and WA scores in each language were entered separate-
ly (i.e., one set of scores at a time) in a model, when used as a predictor and/or an outcome
variable. One reason for this procedure is the lack of significant correlations between the WS
and WA scores within languages (see Section 4.4.4 and Section 5.4.4). However, for simplici-
ty, crude scores alone will be reported in regression analysis, unless sensitive scores showed
different results.

In order to model the relationship between vocabulary knowledge and morphological
awareness and also to examine whether the relationship is unique to a certain group, path co-
efficients (i.e., standard regression coefficients, indicating the direct effect of the predictor
concerned on the outcome variable) for all predictors were set to be equal across groups in
the first nested model, followed by examining the extent to which allowing a particular coef-

ficient to vary would exhibit improvement in model fit (the second nested model) after hav-
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ing reviewed misspecification statistics (Byrne, 2001; Schumacker & Lomax, 2004). The fit
indices used are briefly described below (Section 6.1.1). Group-specific effects identified in
regression models will be reported through the use of a path diagram, whereas those models
with no significant group effects will be reported in tables. This approach was taken, follow-
ing the guidelines and recommendations for reporting path analysis results suggested by

Stage, et al. (2004).

6.1.1 Assessment of model fit

Path analysis is a common type of structural equation modelling (SEM) whose primary task
is to determine the goodness of fit between the model specified by the researcher and the
sample data (Byrne, 2001; Schumacker & Lomax, 2004). In the current study, the following
fit indices, which are among the most widely reported in the SEM literature (Kline, 2011),

will be reported for the relevant models:

1. A Chi-square statistic (x?)

2. Root Mean Square Error of Approximation (RMSEA) (Steiger, 1990), with a 90% confi-
dence interval (Cl) and p-values for testing the closeness of fit, expressed asP,pse- i

3. Goodness-of-Fit Index (GFI) (Joreskog & Sérbom, 1982)

4. Comparative Fit Index (CFI) (Bentler, 1990)

Chi-square is the only statistical test of significance for testing the exact-fit hypothesis,
namely, discrepancies between the population covariances and those predicted by the model
which corresponds to the data (Kline, 2011). A non-significant y? indicates that the researcher
would not reject the exact fit hypothesis, thus suggesting that the specified theoretical model
fits the data adequately. However, several limitations of ¥* have been addressed over the past

few decades and researchers, as a result, typically use other approximate fit indices as ad-
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juncts to the y? statistic, including the indices 2-4 presented above. RMSEA can be consid-
ered as one of the most informative criteria in covariance structure modelling and values less
than .05 indicate good fit (.00 = best fit), whereas values between .06 - .08 indicate mediocre
fit and those greater than .10 poor fit (MacCallum, Browne & Sugawara, 1996). Over the past
decade, researchers have stressed the importance of using a 90% confidence interval (CI) and
testing the close-fit hypothesis in order to assess the precision of RMSEA estimates (Steigher,
1990; MacCallum et al., 1996): a wide CI indicates limited precision in the estimates, and
conversely, a narrow Cl is indicative of good precision and also of the model fit being reflec-
tive of the population. Py, is the p value calculated for the RMSEA estimates: the p val-
ue for RMSEA less than .05 should be greater than .50 (Byrne, 2004). The GFl is classified as
an absolute fit index which estimates the proportion of covariances in the sample data matrix
specified by the researcher by comparing it to no model at all (Jéreskog, 2004). The CFl is
regarded as an incremental fit index which measures the relative improvement in the fit of the
specified model to a baseline independence model, where all the relationships between the
observed variables are assumed to be zero (Kline, 2011). Both GFI and CFI values range
from .00 to 1.00 with the latter indicating perfect fit. It should be noted that providing a de-
tailed account of each index or discussions of limitations associated with each index is be-
yond the scope of this study (see Hu & Bentler, 1998; Marsh, Hau & Wen, 2004 for a com-

prehensive overview of fit statistics).

6.1.2 Regression diagnostics

It is within the interest of this study to draw conclusions not only about the current sample of
children but also conclusions which could, to some extent, reflect the populations represented
by the sample. To that end, it is important that the regression models run in the current study

meet underlying assumptions (Field, 2005). Following the procedures recommended by Field
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(2005, pp. 157-205), the following assumptions were checked for every model:
= Variable Type: all predictors must be either quantitative or categorical (with two cat-
egories);
= Non-zero variance: the predictors must not have variances of zero;
= No perfect multicollinearity: Two or more predictors should not bear a perfectly lin-
er relationship (i.e., r = 1.0) or be very highly correlated (e.g., r >.9); Variation Infla-
tion Factors (VIF) values should be below 10 (Myers, 1990) and tolerance values

should be greater than .2 (Menard, 1995) (both are produced in SPSS).

» Predictors are uncorrelated with external variables (or in other terms, an error
term or random factors) that are not included in the model;

= Homoscedasticity: In the plots of the standardised residuals against the standardised
predicted values of the outcome variables, the points are randomly and evenly dis-
persed throughout;

= Independent errors: Adjacent residuals should be uncorrelated; values produced
from the Durbin-Watson test should be greater than 1 and below 3;

= Linearity: the relationship between the outcome variable and the predictor(s) mod-
elled by the researcher is a linear one; the cloud of dots should lie around a straight
line in the partial plots of the residuals of the outcome variable and each of the predic-
tors.
As mentioned earlier, path models involve carrying out multiple regression for its solution

and hence the assumptions for regression apply (Stage, et al., 2004). Unless otherwise noted

below, these assumptions were met for the models examined below.

6.1.3 Path model predicting morpheme recognition in English

In a path model predicting morphological awareness as measured by the WS task scores, the
first nested model where all the path weights were set to be equal across groups provided the
greatest fit to the data, ¥%(6) = 9.69, p = .14. As shown in Table 22, the contribution of each
predictor to English morpheme recognition (WS crude scores) was comparable across groups

and age was the only significant factor. It should be noted that the RMSEA .07 indicates me-
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diocre fit, accompanied by the P ;,.._r; Value of .35. Moreover, although the lower bound of
the CI (less than .05) supports the close-fit hypothesis, one cannot not reject the poor-fit hy-
pothesis, due to the upper bound of the CI exceeding .10 (Kline, 2011). Hence one could ar-
gue that this model may lack precision in reflecting model fit in the population. However, one
limitation of RMSEA estimates is that they can underestimate model fit in smaller samples: a
90% ClI, in particular, can be seriously affected by sample size and model complexity such
that it widens if the sample size is small but the number of parameters to be estimated is rela-
tively large (MacClallum, et al., 1996). On the other hand, the GFI (.94) and CFI (.94), both
of which are relatively insensitive to model complexity and sample size (Breivik & Oisson,

2001; Byrne, 2001), indicated that the model examined was a well-fitting model.

Table 22. Decomposition of effects from path model predicting morpheme recognition in

English
ESL (n = 24) JHL (n = 21) ELM (n = 25)
b B t R b B t R b B t R?
.55 .64 25
1. Age 146 51 4.22%** 146 .64 4.22%** 146 .39 4.22%**
2.1Q 12 12 1.06 12 .09 1.06 12 11 1.06
3.EV 44 19 117 44 12 117 44 10 117

Standard Error (SE): .35 (Age); .11 (1Q); .38 (EV).

Fit statistics. RMSEA (90% CI): .07 (.00- .19); Pjpse—rir: -35; GFI: .94 ; CFI: .97.
Note. EV: English Vocabulary. b = unstandardized coefficients; p = standardised coefficients.

*p < .05, **p < .01, ***p < .001, .05 < p <.07

6.1.4 Path model predicting morpheme production in English

Following the procedures in the previous section, the next set of regression analyses was per-
formed to predict morpheme production in English, as measured by the WA task. In the se-
cond nested model, the path coefficients for nonverbal 1Q in the JHL group were set to vary
from the other groups, and also those for age in the ELM group were set to vary from the oth-

er groups. This nested model significantly improved model fit from the initial model (where
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all path weights were set to be equal across groups), Ay*(2) = 11 .82, p = .001. As illustrated
in Figures 10 to 12, each group showed different patterns of path weights. The contribution of
nonverbal 1Q was significantly larger for the JHL group than the other groups, as illustrated
in Figure 11. In addition, the three predictors accounted for a high proportion of variance
(85%) in English morpheme production. As for the ELM model (Figure 12), age was a signif-
icant predictor and its magnitude was significantly larger than the other groups. English vo-

cabulary was a significant predictor in similar magnitude for all groups.

Age °

.54

English
Morpheme Production|

Nonverbal IQ

\
.08 u
English

Vocabulary

*Significant pathways are highlighted in bold.
Figure 10. A path diagram predicting English morpheme production (ESL model)

Age e
w\ .85

51 English
80 Nonverbal 1Q |V rpheme Production

33

English
Vocabulary

*Significant pathways are highlighted in bold.
Figure 11. A path diagram predicting English morpheme production (JHL model)
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Age °
\ .46
10 English

Nonverbal 1Q »Morpheme Production

37

English
Vocabulary

*Significant pathways are highlighted in bold.
Figure 12. A path diagram predicting English morpheme production (ELM model)

Fit statistics (for Figures 10-12): »*(4) = 3.32, p = .51; RMSEA (90% CID: .00 (.00 -
17); Pejpse—ric: -59; GFI: .98 5 CFI: 1.0.

Age and English vocabulary were highly correlated at .76 and .80 for the ESL and
JHL groups respectively, which casts a question about multicollinearity. The assumption of
non-multicollinearity was met, as indicated by the Variance Inflation Factor (VIF) and toler-
ance statistics. The VIF values fell below 10, the cut-off point for concern (Myers, 1990;
Bowerman & O’Connel, 1990), ranging from 2.3 - 3.0 (ESLs), 1.7 - 3.8 (JHLs). Tolerance
values were greater than the cut-off point, 0.2 (0.43 - 0.61 for ESLs and 0.4 - 0.6 for JHLS),
as suggested by Menard (1995) (Both sets of values were computed in SPSS). The fit statis-
tics indicated that the model examined represented an adequate fit to the data (see Appendix
23 for a decomposition of all the effects from this path model given in table format).

The regression analyses presented thus far indicated that the contribution of nonverbal
IQ to morpheme production was unique to the JHL group. Unique to the ELM group was the
significant contribution of age both to morpheme recognition and production, with the latter
being robust in magnitude relative to the other groups. No significant group differences were
observed when examining the contribution of vocabulary knowledge. Furthermore, the ability
to recognise and produce morphemes was each differently explained by variance in vocabu-

lary knowledge: English vocabulary was a significant predictor of morpheme production, but
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not of morpheme recognition in any of the groups. Therefore, English vocabulary knowledge
is likely to be more strongly related to the ability to produce morphemes through analogy

than to recognise morphemes through segmentation.

6.2 Relationship between morphological awareness and vocabulary
knowledge in Japanese

Partial correlations controlling for age and nonverbal 1Q were performed to examine a rela-
tionship between morphological awareness and vocabulary knowledge in Japanese, as pre-
sented in Table 23. The WA scores were positively related to the TILA and TJEV scores re-
spectively both in the ESL and JLM groups. As for the JHL group, the TJILA scores were pos-
itively correlated with the WS crude scores, and also with the WS sensitive scores (p = .06)
and WA scores (p = .05) at the approaching significance level. A significant association was
also identified between an increase in TJEV and WA scores in the JHL group. These findings
suggest that the nature of the relationship between these two knowledge types may qualita-
tively differ between morpheme recognition and production, with the latter perhaps more
strongly associated with receptive and expressive vocabulary knowledge. This issue which
will be explored further in the analyses reported below.

Table 23. Correlations between Japanese morphological and vocabulary variables
Vocabulary tests

ESL (n = 24) JHL (n = 21) JLM (n = 27)
MAtasks TJLA  TJEV TJLA TJEV TILA TIEV
JWS(CS) .25 38 52* .19 24 20
IWS(ss) .21 36 441 21 21 16
JWA TOERx BERER A4S 72k BTRRR AQ*

Note. TILA: Test of Japanese Language Abilities; TIEV: Test of Japanese Expressive Vocabu-
lary; JWS & JWA: Japanese Word Segmentation, Japanese Word Analogy task; CS: crude
scores; SS: sensitive scores.

*p <.05,**p <.01, ***p<.001, ¥.05<p<.07
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6.2.1 Path model predicting morpheme recognition in Japanese
Multiple regression analysis was performed via a path diagram, to model the relationship be-
tween different aspects of Japanese morphological awareness and vocabulary knowledge.
Due to the lack of correlations between the WS and WA scores, as presented in Section 5.4.4,
these two sets of scores were treated as two separate predictors/outcome variables. The TILA
and TJEV were combined into a composite score, as indicated by the significant correlations
with one another in all groups of children, suggesting that these two sets of scores were likely
to be tapping into similar constructs of vocabulary knowledge in Japanese. Following the
same procedures as in Section 6.1, a series of multiple regression analyses were performed by
comparing a nested model where all path weights (i.e., standard regression coefficients) were
constrained to be equal to another model where a particular coefficient was relaxed to vary
across groups, based on the results of misspecification statistics provided in AMOS. If the
latter model gave a better fit to the data, it was interpreted as group effects on the predictor
concerned.

In predicting morpheme recognition, the initial model provided the greatest model fit,
¥2(6) = 2.33, p = .89. That is, no group differences were identified on any of the pathways. In

this model, Japanese vocabulary was a significant predictor, as shown in Table 24.

Table 24. Decomposition of effects from path model predicting morpheme recognition in

Japanese
ESLs (n = 24) JHLs (n=21) JLM (n = 27)
b B t R2 b B t R2 b B t R2
27 A7 10
Age 24 13 .80 24 11 .80 24 .08 .80
IQ 07 11 .10 07 10 .67 .07 .09 .67
vV A3 44 297 A3 .30 297+ 13 22 297

SE: Age =.30; 1Q = .10; JV = .04 (all groups)

Fit statistics. RMSEA (90% CI): .00 (.00- .07); P¢jpse—ric- -92; GFI: .98 ; CFI: 1.00.
Note. JV: Japanese Vocabulary; b = unstandardized coefficients; B = standardised coefficients
*p <.05, **p < .01, ***p <.001, +.05<p<.07
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6.2.2 Path model predicting morpheme production in Japanese

Figures 13 to 15 each show a group-specific path model of Japanese morpheme production
(WA scores) predicted by age, nonverbal 1Q and Japanese vocabulary. In a nested model built
subsequent to the initial model, the constraints for age were relaxed to vary across groups,
together with those for nonverbal 1Q in the JHL group set to vary from the other groups. This
second nested model provided an improved fit to the data at the approaching significance lev-
el, Ay*(3) =7 .37, p = .06. The other fit indices used indicated this was a well-fitting model
(see below Figure 15). In this model, the pathway from age to morpheme production was sig-
nificant only for the JLM group (Figure 15). Moreover, nonverbal 1Q was a significant pre-
dictor of morpheme production for the ESL and JLM groups (Figures 13 & Figure 15)
whereas its contribution was not significant for the JHL group (Figure 14). Japanese vocabu-
lary was a significant predictor and its magnitude was similar across groups. In short, the na-
ture of morpheme production could potentially be unique to each group, owing to the differ-
ential weightings of non-linguistic factors, namely, age and nonverbal 1Q (see Appendix 23

for full effects decomposed in table format).

Age o
34 Japanese

06 Nonverbal 1Q - = Morpheme Production

Japanese
Vocabulary

*Significant pathways are highlighted in bold.
Figure 13. A path diagram predicting Japanese morpheme production (ESL model)
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Age °
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Morpheme Production

Nonverbal IQ

‘“\“\\\\\\\‘\ifakaiﬁxiﬁ‘
15 =
Japanese

Vocabulary

*Significant pathways are highlighted in bold.
Figure 14. A path diagram predicting Japanese morpheme production (JHL model)

Age o
\ 64
32 Japanese
36 Nonverbal IQ = Morpheme Production
A1
Japanese
Vocabulary

*Significant pathways are highlighted in bold.
Figure 15. A path diagram predicting Japanese morpheme production (JLM model)

Fit statistics (for Figures 13-15): ¥*(3) = .30, p = .96; RMSEA (90% CID: .00 (.00 -
.00); Ppjpse—rie: -97: GFI: 1.0 ; CFI: 1.0.

6.2.3 Summary of within-language analysis

The correlational and regression analyses presented in Sections 6.1 and 6.2 revealed the na-
ture of the association between morphological awareness and vocabulary knowledge which
was both unique to each group and common across groups and languages. Both in English
and Japanese, an increase in overall vocabulary scores was associated with higher degrees of
morpheme production demonstrated by all groups of children. Vocabulary knowledge was
predictive of morpheme recognition only in Japanese. The JHL-specific association was iden-

tified, whereby nonverbal 1Q made a significant contribution to predicting English morpheme
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production. In the model predicting Japanese morpheme production, the contribution of non-
verbal 1Q was, in contrast, non-significant for the JHL group and its magnitude was signifi-
cantly larger for the ESL and JLM groups than it was for the JHL group.

It is worth noting that the group-specific nature of the relationship between morpho-
logical awareness and vocabulary knowledge existed not only between the bilingual and
monolingual groups but also between the bilingual groups in both languages. This difference
will be examined further by including between-language predictors (vocabulary knowledge
and morphological awareness in the other language) as well as within-language ones in re-
gression models. More specifically, the next step is, in relation to Research Question 4, to
examine whether morphological awareness in one language was explained by vocabulary
knowledge and morphological awareness in the other language, i.e., cross-linguistic influence

among the ESL and JHL groups.

6.3 Cross-linguistic influence in ESL/JHL children

The relationship between the different aspects of morphological awareness in Japanese and
English was examined first by carrying out partial correlations controlling for age and non-
verbal 1Q, as presented in Table 25. The ESL results indicated that the Japanese WS crude
and sensitive scores were each positively related to the English WS sensitive scores, at the
approaching significance level (p = .07). With respect to the JHL group, on the other hand,
the Japanese WS crude scores were in a positive relationship with the English WS sensitive
scores, whereas the positive relationship between the Japanese and English WS sensitive
scores was nearing significance, p = .06. It is worth noting that the crude and sensitive scores
in Japanese, both of which fall under the same measure of MA (morpheme recognition), were

each differently associated with morphological awareness in English, as indicated, for in-
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stance, by the English WS sensitive scores being significantly (at the .05 level or below) re-

lated only to the Japanese WS crude scores but not to the sensitive scores in the JHL group.

Table 25. Correlations between Japanese and English morphological awareness
Japanese MA tasks

ESL (n = 24) JHL (n = 21)
English MA tasks  JWS (CS) JWS (SS) JWA  JWS (CS) JWS(SS) JWA
EWS (CS) 31 33 11 .38 30 -.04
EWS (SS) 39+ 40+ 08 45* 40t -.03
EWA 27 29 .07 -01 -.02 )

Note. JWS & JWA: Japanese Word Segmentation, Japanese Word Analogy task; EWS & EWA: English
Word Segmentation & English Word Analogy task; CS: crude scores; SS: sensitive scores.
*p <.05, **p < .01, ***p <.001, +.05<p<.07

6.3.1 Path analysis predicting English morphological awareness

As a next step, a series of multiple regression analyses were performed via path diagrams, in
order to examine whether or not morphological awareness in one language would predict
morphological awareness in the other language. In these models, as in the within-language
analyses presented in Sections 6.1 and 6.2, age and nonverbal 1Q were entered so that their
effects could be taken into account when examining the contribution of the other linguistic
predictors. English and Japanese overall vocabulary (the composite score of BPVS/TOWK-
EV z-scores in English and TILA/TJEV scores in Japanese) were each entered as a within-
and/or between-language vocabulary predictor in order to examine morphological contribu-
tions over and above vocabulary knowledge. The WS crude, sensitive and WA scores in each
language were entered separately (i.e., one set of scores at a time), when used as a predictor
and/or an outcome variable for the following two reasons. One reason is the lack of correla-
tions between these two morphological constructs (especially for the JHL group in English
and both groups in Japanese). Another reason is related to the finding that Japanese WS crude
and sensitive scores were each related to the English WS sensitive scores only but not crude

scores, as given in Table 25. This suggests that treating crude and sensitive scores as separate
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predictors and entering one in each model at a time could potentially allow for the observa-
tion of cross-linguistic relationships which are specific to each level of sensitivity in mor-
pheme recognition. However, as was done for the within-language analyses, for simplicity
sake, crude scores alone will be reported, unless they showed different results to sensitive
scores.

A potential group-specific contribution of morphological awareness was examined by
looking at differences in path coefficients particularly on the between-language morphologi-
cal awareness predictor. Similar to the analyses in Sections 6.1 and 6.2, this was achieved by
constraining the path coefficients to be equal across groups in the first nested model, fol-
lowed by examining the extent to which allowing a particular coefficient to vary in another
nested model would improve model fit to the data. The models reported below are those
which yielded group effects. Neither the model predicting English morpheme recognition nor
the one predicting Japanese morpheme recognition showed significant group effects. These

results are presented in Appendix 23.

6.3.1.1 Group effects

When examining a path model predicting English morpheme production, Japanese vocabu-
lary was not making a significant contribution in either group. Re-running the model without
it produced the same pattern of relationships as that produced by the model with the vocabu-
lary predictor. In order to keep the model as simplified as possible, primarily due to the small
sample size, the model without Japanese vocabulary is reported here. A nested model, where
the nonverbal 1Q and Japanese morphological awareness (WS scores) coefficients were each
set to vary across groups, provided an improved fit to the data, relative to the initial nested
model (where all coefficients were set to be equal), Ay*(2) = 9.81, p =.007. As illustrated in

Figures 16 and 17, the significant contribution of the Japanese morphological predictor was
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identified only in the ESL group and its magnitude was significantly larger than it was for the
JHL group. The pathway from nonverbal 1Q to English morpheme production was significant
only for the JHL group. English vocabulary was a significant predictor in similar magnitude
for both groups. Thus, the identified pattern of path weights suggests the following. While the
positive role of English vocabulary is similar across groups, the ability to produce English
morphemes is likely to be influenced by nonverbal IQ in the JHL group, whereas it is likely
to be influenced by the ability to recognise Japanese morphemes though segmentation in the

ESL group.

Age

Nonverbal 1Q
A7 ‘ \ English
.56 Morpheme Production
English

Vocabulary

Japanese
A Morpheme Recognition
(WS CS)

\\

Figure 16. A path diagram predicting English morpheme production (ESL model)
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*Significant pathways are highlighted in bold.
Figure 17. A path diagram predicting English morpheme production (JHL model)

Fit statistics (for Figures 16 & 17): ¥*(2) = 2.93, p = .23; RMSEA (90% CD): .10 (.00 -
.34); Pipse—rit -27> GFI: .97 ; CFIL: .99.
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It should be noted that the model fit assessed by the RMSEA indicates poor fit with its
value being as high as .10 together with the wide 90% CI and the low P,s._f; Value. How-
ever, the other indices (GFI and CFI), which are less sensitive to model complexity and sam-

ple size, demonstrated good fit of the model to the data.

6.3.2 Path model predicting Japanese morphological awareness

The between-language vocabulary predictor (i.e., English) and age were both non-significant
predictors and their respective magnitudes were small in predicting Japanese morpheme pro-
duction. Since re-running the model without these predictors did not change the pattern of
path weights, the model without them is reported below. However, in order to retain some
control over potential age effects, SPM raw scores were replaced with SPM standard scores.
This did not alter the pattern of the relationship initially found and hence is reported below.
To reiterate, this approach was important also to achieve a parsimonious model, due the small

sample size in each group.

6.3.2.1 Group effects

The nested model where the coefficients for Japanese vocabulary and English WA scores
were each set to vary across groups, provided the best fit to the data, Ay?(2) =7.73, p =.02. In
this model, the cross-linguistic contribution of English morpheme production was significant
only for the ESL group, as illustrated in Figures 18 and 19. The contribution of Japanese vo-
cabulary was larger for the ESL group but was also significant for the JHL group. The contri-
bution of nonverbal 1Q, which was similar in magnitude between groups, was approaching
significance, (p = .06) (see Appendix 23 for the decomposition of these effects given in table

format).
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Figure 18. A path diagram predicting Japanese morpheme production (ESL model)
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*Significant pathways are highlighted in bold and nearing significance is highlighted in blue.
Figure 19. A path diagram predicting Japanese morpheme production (JHL model)

|

|

Fit statistics (for Figures 18 & 19): y*(1) = .00, p =.99; RMSEA (90% CI): .00 (.00 -
.00); Ppjpse—rir -995 GFI: 1.0 ; CFL: 1.0.

6.3.3 Summary of cross-linguistic influence of morphological awareness

The analyses carried out above depicted the group-specific nature of morphological transfer
between Japanese and English. Evidence of transfer was more robust in the ESL group in
both languages, as follows. The ability to identify Japanese morphemes through segmentation
was predictive of the ability to produce morphologically complex words in English. Further-
more, the ability to produce morphologically complex items may be transferrable across lan-
guages, as indicated by the English WA scores being a significant predictor of the Japanese
WA scores. No significant transfer effects were observed in the JHL group, however. A con-
tribution unique to the JHL was identified in the pathway from nonverbal 1Q to English and

Japanese (with approaching significance) morpheme production. To reiterate, these results
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should be viewed as preliminary or suggestive evidence owing to the models lacking statisti-
cal power due to the small sample size. A much larger sample would be needed for these rela-

tionships to be more representative of the relevant populations.
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Chapter 7

DISCUSSION

The overarching aim of the current study was to investigate different aspects of vocabulary
knowledge and morphological awareness, together with their relations with one another in
each language (English and Japanese) among respective groups of bilingual and monolingual
children and also across languages between the bilingual groups. The aspects of vocabulary
knowledge and morphological awareness in focus were a) receptive and expressive
knowledge of lexical meanings and b) the ability to identify morphemes in a word and pro-
duce morphologically complex items (i.e., inflectional and derivational items), respectively,
in three groups of children per language (ESLs/JHLS/ELMs in English; ESLS/JHLS/JLMs in
Japanese). The bilingual data were further analysed to examine whether morphological
awareness in one language influenced/ was influenced by morphological awareness in the
other language, namely, transfer of morphological awareness between English and Japanese
in the statistical sense.

There were four key findings. First, English receptive and expressive knowledge of
lexical meanings were demonstrable to different degrees between three groups of children:
the former yielded higher scores than the latter for the ESL group; it was the other way
around for the ELM group; and these two sets of scores were comparable for the JHL group.
In Japanese, in contrast, all groups of children consistently scored more highly when tested
on their expressive knowledge than receptive knowledge. A second key finding is that all
three English-speaking groups, as well-documented in the literature, recognised and produced
inflectional morphemes more accurately than derivational morphemes, whereas such patterns
were not consistently observed in the Japanese morphological tasks. While all three Japanese-

speaking groups produced inflectional items more accurately than derivational items in the
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Japanese WA task, such morpheme type effects were observed only in the JHL group in the
Japanese WS task, where the other groups yielded comparable scores across morpheme types.
A third key finding is concerned with the relationship between vocabulary knowledge and
morphological awareness within languages. The ability to produce morphologically complex
items was likely to increase with vocabulary knowledge in all groups of children in both lan-
guages. The ability to recognise morphemes (i.e., WS task scores) was, in contrast, associated
with an increase in vocabulary only in Japanese. Lastly, the cross-linguistic analysis of the
bilingual data indicated that morphological awareness was likely to increase in a reciprocal
manner between Japanese and English in the ESL group. No significant cross-linguistic rela-
tionships were observed in the JHL group, thus suggesting that morphological awareness may
increase in one language independently of another for this group.

These findings are discussed further below, organised in the order of the research
questions (RQs) and are hence structured as follows. Results concerning the nature of vocab-
ulary knowledge (RQ1) in English (Sub-study 1) and Japanese (Sub-study 2) are discussed
under the same subheading. Following the vocabulary subheading are discussions about the
nature of morphological awareness (RQ2) in English (Sub-study 1) and Japanese (Sub-study
2). The results on the nature of the within-language relationship between vocabulary
knowledge and morphological awareness are then discussed, followed by discussions about
the morphological transfer observed. It should be noted this chapter is not aimed at making
generalisations about the nature of, and the relationship between vocabulary knowledge and
morphological awareness in school-age monolingual and bilingual children. Any findings ob-
tained should be interpreted and discussed as suggestive or preliminary evidence, due to the
non-comprehensive approach taken in the current study. Limitations of the current study are

presented and discussed in detail at the end of the chapter.
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7.1 RQZ1: the nature of vocabulary knowledge
7.1.1 English vocabulary knowledge (Sub-study 1)

The results from the BPVS and TOWK Expressive Vocabulary (TOWK-EV) tests revealed
the group-specific nature of receptive and expressive vocabulary knowledge in the English-
speaking children. Receptive vocabulary was demonstrated to higher degrees than expressive
vocabulary by the ESL group, whereas these two types of vocabulary were comparable in
scores for the JHL group. As for the ELM group, in contrast to the other groups, expressive
vocabulary scores were higher than receptive vocabulary scores. When a series of t-tests were
carried out for between-group differences, no differences were found between the JHL and
ELM groups on the receptive vocabulary measure, whereas both groups scored more highly
than did the ESL group. Group differences were more evident on the expressive vocabulary
measure in the sense that the three groups’ scores were all significantly different, in descend-
ing order of the ELM, JHL and ESL groups. The correlational analysis indicated that both
types of vocabulary knowledge were positively correlated with one another, thus suggesting

that receptive vocabulary is likely to increase with expressive vocabulary.

7.1.1.1 Receptive versus expressive vocabulary in the ESL group

The performances of the ESL group are consistent with the asymmetric nature of receptive
and expressive vocabulary (in favour of the former) in L2 children, as evidenced in the litera-
ture (e.g., Golberg et al., 2008; Lugo-Neris et al., 2010; Magiste, 1979). The TOWK-EV in-
volves orally naming the picture by producing the most descriptive lexical item. The only
clue given was the picture. The BPVS, on the other hand, involves listening to aural input for
the target item and choosing, from four pictures, a picture which best tells the meaning of the
item. Higher degrees of vocabulary knowledge demonstrated through the BPVS than the

TOWK-EV could be related to degrees of compatibility between the aural input and the visu-
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al stimuli (Méagste, 1979). The BPVS provides a fixed number of candidates for the child to
match with the aural input and thus bears strong degrees of compatibility. The TOWK-EV, on
the other hand, does not provide a fixed number of choices, which could weaken degrees of
compatibility and result in increasing degrees of competition. More specifically, the TOWK-
EV involves choosing (and producing) a single, most descriptive lexical item for the picture
among close alternatives in the activated semantic representation in the mental lexicon. In
these respects, engaging in such picture-naming activities possibly placed greater cognitive
demands on the ESL children than did the word-picture matching activities.

Another angle to interpret this finding from is via the existing model of Bilingual
Memory Representations. As reviewed in Chapter 2 (Section 2.6.1), Kroll and Stewart (1994)
put forward the view that a direct conceptual link from the L2 gets established as the learner
becomes more proficient in the L2, and that less proficient learners gain access to concepts
through the L1 when performing L2 lexical tasks. The latter structure of bilingual memory
could be associated with a certain degree of response inhibition (Méagste, 1979). In other
words, it could be hypothesised that the presentation of stimuli in the L2 (English) activated
the other language (Japanese in this context), for a given concept to be expressed in the L2
and hence this L2 - L1 - L2 process might have played an adverse role in the ESL chil-

dren’s lexical retrieval for production.

7.1.1.2 Receptive versus expressive vocabulary in the JHL group

Maégste (1979) and Kroll and Stewart (1994) respectively emphasise the role of relative com-
petence in the L2 to the L1 in the extent to which the existence of another language affects
comprehension and production in the L2. Magste (1979) suggests that such effects are mini-
mal as long as the bilingual learner is significantly dominant in one language and tested in

that language, consequently yielding a performance similar to their monolingual peers. This
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could be somewhat explanatory for the comparable nature of receptive and expressive vocab-
ulary demonstrated by the JHL group. Their dominant (or proficient) language is English,
having been exposed to it since birth (together with Japanese) and also been schooled entirely
in that language with their monolingual peers. The ESL group, in contrast, had Japanese as
the language of instruction and it shifted to English upon arrival in the UK. In short, lesser
degrees of Japanese interference, in comparison to the ESL group, in performing the English
vocabulary tests might have been a potential factor underlying the balanced nature of recep-

tive and expressive vocabulary in the JHL group.

7.1.1.3 Receptive versus expressive vocabulary in the ELM group

The reason for the above account to be only ‘somewhat explanatory’ is the fact that the JHL
group’s performance on the TOWK-EV test was significantly lower than the performance of
the ELM group. If Mé&gste’s account was to be fully supported, the JHL group’s performance
would have resembled the ELM group’s performance (i.e., scores being comparable between
groups). Contrasting with both the ESL and JHL groups, the ELM group demonstrated higher
degrees of expressive vocabulary knowledge than receptive vocabulary knowledge. This
ELM result seems to contradict the converging evidence in the literature, which suggests that
(both child and adult) monolinguals typically possess a larger receptive vocabulary than ex-
pressive vocabulary (e.g., Zechmeister et al., 1993; Benedict, 1979; Clark, 1993; Karmiloff &
Karmiloff-Smith, 2001). This contradicting result could be discussed further within the con-
text of psycholinguistic studies on task effects on language comprehension and production.
As described earlier, the BPVS involves differentiating four visual stimuli (pictures) consist-
ing of three distracters and one correct picture, in order to select the one which best describes
the meaning of the aural input. One potential problem here is category interference. Some

distracters share perceptual features with the target item from the same category (e.g., ani-
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mals), which could lead to competition during the lexical selection process (Kroll & Stewart,
1994; Ridooch & Humphreys, 1987; Humphreys, Price & Riddoch, 2000). Psycholinguists
commonly investigate effects of perceptual overlaps on response latencies in picture/object
naming and hence might not be directly applied to accuracy in picture naming. Nevertheless,
it is reasonable to assume, in line with Kroll and Stewart (1994) in particular, that such over-
laps involve processing a multiple set of corresponding lexical representations, thereby trig-
gering increased conceptual activation and consequently greater interference at a word-
picture matching stage. For instance, on the BPVS, a child, upon hearing the word weasel,
looks at four pictures representing a mouse, weasel, snake and hedgehog. It is possible that in
doing so, the semantic representation of the given animal (weasel) was activated together
with those of the distracter animals. Hence, this extra activation might have added cognitive
demands when choosing the correct word-picture. Moreover, levels of such activation could
be higher for more proficient learners of that language (De Bot, 2004), namely the ELMs in
this study. The TOWK-EV test, on the other hand, triggered lesser degrees of competition in
the sense that there were no distracters representing similar perceptual features. A single pic-
ture was presented to elicit a single, most descriptive lexical item it in response to specific

questions, ‘what is this?’ and ‘what is the person/object in the picture doing?’

7.1.1.4 Group differences

The explanation given for the ELM results above at first appears contradictory to that given
for the ESL results. The latter explanation implied that added competition had a somewhat
inhibitory effect on their performance on the TOWK-EV test, but not on the BPVS. This
brings back the more fundamental differences between groups, namely, the difference in the
nature of receptive and expressive vocabulary and the presence of another language in the

mental lexicon. As regards the ESL group, having a smaller receptive/expressive vocabulary
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meant that the likelihood of not recognising the aural input was greater than it would have
been for the ELM group. Hence, the ESL group is likely to have benefitted from recognising
the meaning of the target item with more visual cues (pictures) than producing a lexical item
on their own with few cues available. As for the ELM group, their expressive vocabulary was
highly evident, possibly due to their lexical selection process not being constrained by cate-
gory interference (i.e., competition among perceptually similar members from the same cate-
gory). Such reduced conceptual activation, combined with higher levels of control over, and
automaticity in language production, perhaps worked in favour of the ELM group, relative to
the bilingual groups. It is, therefore, conceivable that constraints on lexical selection process-
es may become greater, as the bilingual’s knowledge of another language becomes more en-

trenched, as in the ESL group in particular.

7.1.2 Japanese vocabulary knowledge (Sub-study 2)

In contrast to the English vocabulary results, all groups exhibited a similar pattern of perfor-
mance on the Japanese vocabulary tests: they scored more highly on the expressive vocabu-
lary test (TJEV) than the receptive vocabulary test (TJLA). Group differences were observed
on both tests, where the scores from each group differed significantly in descending order of
the JLM, ESL and JHL groups. It perhaps comes as no surprise that the JLM group’s recep-
tive and expressive vocabulary were significantly more demonstrable, particularly as Japa-
nese was their language of instruction in Japan. It is worth noting that vocabulary scores sig-

nificantly differed between the bilingual groups on each test.

7.1.2.1 Receptive versus expressive vocabulary in ESL/JHL/JLM groups
The identified nature of Japanese receptive and expressive vocabulary is incongruent with the

existing evidence on the nature of English vocabulary (i.e., receptive > expressive), as re-
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viewed in Sections 2.5 and briefly in 7.1.1.1. One explanation for this is the nature of the tests,
more specifically, the difference in cognitive demands involved in the TILA and TJEV. Both
Japanese vocabulary tests were written tests: the former was a multiple-choice test, involving
choosing the correct meaning of the target item from five items, whereas the latter involved
completing the target word in a short sentence, using the first kana character presented as a
cue. The discussion of potential category interference involved in the BPVS could be extend-
ed here. The TILA might have placed heavier cognitive demands on the children by requiring
them to differentiate four distracters from the correct item. For instance, the children saw the
written expression E 4\ 72 %15 & /igaina shirase/ “unexpected news” with the target item
igaina underlined and had to choose a meaning which best describes the item out of the fol-
lowing five items:

a) 272 /kytna/ “sudden”;

b) A3 T 72\ Jomoigakenai/ “unexpected”;

c) /0> 5 @ [sotokarano/ “external”’;

d) & L v fureshii/ “happy”;

e) 26 L > /kanashii/ “sad”.

It is possible that the semantic representation of the target item and the other items given as
choices was all activated for the purpose of discriminating distracters and eventually arriving
at the correct meaning (b). Such added conceptual activation, if present at all, was perhaps
kept to a minimum in the TJEV, since the target item was cued by the presentation of the first
kana character, which probably helped the children to narrow down the number of candidate
answers. Furthermore, there were no written distracters presented in the TJEV, which might
have contributed to reducing cognitive demands of the test and facilitated the demonstration

of Japanese vocabulary knowledge.
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7.1.2.2 Bilingual differences in the nature of Japanese vocabulary knowledge

Each of the Japanese vocabulary tests captured significant differences between the bilingual
groups. The TJEV age-equivalent scores were not obtained due to the test not being standard-
ised. The manual of the TJLA advises test administrators that the bilingual child’s scores be
regarded as age-appropriate if they correspond to their school year or fall one school-year be-
low (Ono et al., 1989). The manual adds the following additional degrees of age-
appropriateness: a) scores equivalent to the child’s school year minus two indicate that the
child may possess adequate vocabulary for communicative purposes; and b) a school-year
equivalent being three or more years below the child’s actual school year could indicate a po-
tential danger of the child’s vocabulary falling insufficient for him/her to keep up with their
Japanese-medium classes. With reference to these indicators, the ESL group fell within the
age-appropriate range (the school-year equivalent 4.8 corresponds to the ages of 9-11),
whereas the lower end of the age-appropriate range (the school-year equivalent 2.6 corre-
sponds to 7-9 years of age) for the JHL group was three years below their average chronolog-
ical age. This is not to advocate the view that the JHL group’s age-appropriate level should be
a cause for concern or to imply any learning disorder or impairments. In fact, it is not surpris-
ing that their Japanese vocabulary was lacking age-appropriateness, considering that their
language of instruction was English and exposure to Japanese was much more limited both in
qualities and quantities. It is worth noting that the ESL group’s vocabulary was demonstrated
at an age-appropriate level, despite the fact that they were also extensively exposed to Eng-
lish through schooling, just like the JHL group (and the ELM group). This raises the need to
consider the nature of Japanese support for both groups as a potential underlying factor for

this vocabulary difference. This issue will be revisited and discussed further in Section 7.4.4.
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7.2 RQ2: the nature of morphological awareness

7.2.1 English morphological awareness (Sub-study 1)

Consistent with the existing evidence, all three groups (ESLs, JHLs and ELMs) demonstrated
a more accurate understanding of inflectional morphemes than derivational morphemes both
in the Word Segmentation (WS) and Word Analogy (WA) tasks. No significant group differ-
ences in overall scores were identified in the WS task, whereas the ESL group yielded higher
overall scores than did the ELM group in the WA task.

The identified pattern of performances across morphemes highlights a special difficul-
ty in mastering derivations. This is in turn congruent with the agreed-upon view in the litera-
ture that children accelerate in their learning of morphological derivations, which are more
numerous and idiosyncratic than inflectional morphemes, in the late primary school years and
continue developing towards a mastery through adolescence (e.g., Anglin, 1993; Carlisle &
Flemming, 2003; Tyler & Nagy, 1989). The current study adds to this view the following two
descriptive patterns in the nature of morphological awareness obtained from the error analysis.
The participating children, whether bilingual or monolingual, appear to have been adversely
affected by semantic opacity and morphemic complexity during their morphological segmen-
tations. In addition, the ability to correctly use both semantic and syntactic aspects of mor-
phemes as well as the meaning of the root morpheme for written production could be a ‘hard-
to-come-by’ construct of morphological awareness, thus contributing to the long-term learn-

ing of derivations.

7.2.1.1 Group differences: insights into bilingual advantages
The participating children were comparable both in performance on each morpheme type and
overall performance in the WS task. The lack of group differences could be illuminated fur-

ther, with reference to the Analysis/Control (A/C) model proposed by Bialystok (2001b). Bi-
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alystok advocates the view that analysis of linguistic knowledge and attentional control are
two skill components of metalinguistic awareness, and that a bilingual advantage manifests
itself differently, depending on which skill component was tapped into by a task. A task
which requires the analysis of a representational structure via the use of more formal or ex-
plicit knowledge of the domain concerned is not necessarily solved better by either bilinguals
or monolinguals. The nature of the WS task, which involves analysing the structure of a mor-
phologically complex item for an identification of morphemes, fits well with this description.
In line with the A/C framework is recent work on heritage language (HL) learners by Montrul
and her colleagues (Montrul, 2010; Montrul, Foote & Perpifian, 2008). Montrul (2010), in
her review of HL studies, suggests the following. HL learners who are simultaneous bilin-
guals typically perform more highly than consecutive bilinguals on oral tasks which minimise
the use of their metalinguistic knowledge. The former’s advantage may, however, diminish in
written tasks which require high levels of metalinguistic awareness. Drawing on these ac-
counts, one could reasonably assume that the ESL group’s growing metalinguistic awareness
of English morphemes was demonstrable at a level comparable with the other groups, despite
their shorter length of schooling in English.

A varied nature of bilingual advantages was identified in the WA task. After control-
ling for age, 1Q and English proficiency, the ESL group yielded higher overall scores than did
the ELM group, and each of the bilingual groups outperformed the ELM group on the pro-
duction of derivational morphemes. No significant difference was identified both in overall
scores or scores on morpheme type between the bilingual groups.

The low performance of the ELM group, relative to the other groups, is congruent
with a study by Duncan et al. (2009). Duncan et al. associated the processes involved in pro-
ducing morphologically complex items to be metalinguistically demanding for the EL1 chil-

dren in their study. This challenge stems from a need for children to use knowledge of both
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semantic and syntactic aspects of morphemes, as well as the meaning of the root morpheme,
as required in the WA task. The error analysis (Section 4.5) identified a performance pattern
relevant to this difficulty: knowledge of the syntactic aspects of morphemes was not fully
demonstrated and thus an alternative member of the same word family was commonly pro-
vided (e.g., wealth for wealthy). The higher scores obtained by the bilingual groups could
then be interpreted as meaning that metalinguistic demands stemming from this challenge
affected their performance to lesser degrees.

One explanation for such differences in performance is the Control aspect of the A/C
model (Bialystok, 2001b). Bialystok suggests that bilinguals tend to exert superior perfor-
mances on a task which requires controlling attention to specific aspects of a stimulus. This
view has gathered supportive evidence from psycholinguistic studies which used a range of
cognitive (e.g., a Stroop task and a tapping task in Gathercole et al., 2010) and linguistic tasks
(e.g., a lexical decision task in Murphy & Pine, 2003). The current study featured ‘offline’
tasks and hence might lack in its applicability to these past psycholinguistic studies. Never-
theless, a feature of the WA task which could be remotely linked to the Control aspect is that
the children were required to attend to the target pair without being ‘tricked’ by the surface
features of the items in the immediately preceding pair. To take the pairs happy: happiness ::
high : (height) as an example, the first two items act to represent the morpho-
logical relationship which also applies to the immediately following pair. However, using the
same derivational process (i.e., adding the suffix -ness) does not lead to the correct item. In
other words, producing a correct derivational form requires the child to use the derivational
process specific to the item high (high = height) without being distracted by the other deri-
vational process (happy -> happiness). These processes could bear some resemblance to
those involved in exerting attentional control over specific aspects of the stimuli, as observed

in the relevant psycholinguistic studies.
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7.2.2 Japanese morphological awareness (Sub-study 2)

As was identified in the English WS task, no significant between-group differences were
identified in overall performance or performance on each morpheme in the Japanese WS task.
The Japanese WA task, in contrast, not only identified a group difference in overall scores
between the monolingual group (JLMs) and the bilingual group (JHLS) but also between the
bilingual groups in favour of the ESL group. The bilingual difference was evident especially
on their performance on the derivational morphemes in the WA task. As regards within-group
performances, while the participating children demonstrated higher degrees of morphological
awareness of inflections than derivations in the WA task, this pattern was not observed con-
sistently across groups in the WS task. The ESL and JLM groups each yielded comparable
scores across morpheme types, whereas the JHL group tended to identify the inflectional
morphemes more accurately than the root morphemes. Hence, the results of the Japanese WS
task are not entirely in accordance with the asymmetric developmental trajectories of inflec-
tions and derivations well-documented in the literature on English-speaking children. It is
notable that, while the JHL group’s high performance on inflectional morphemes was 0b-
served both in the English and Japanese morphological tasks, the ESL group exhibited differ-
ent patterns of performance across morpheme types between the Japanese and English WS
tasks. In this respect, the ability to identify morphemes through segmentation perhaps tapped
into language-specific skills in the ESL children.

These language-specific effects of morpheme type could be attributed in part to the
fact that the majority of the test items in the Japanese WS tasks were bi-morphemic and
hence represented a reduced range of morphological complexities, relative to the English WS
task. This in turn might have made the performance of the ESL group (and also the JLM
group) less sensitive to morpheme type. However, there remained morpheme type effects for

the JHL group. Evidence from Japanese monolingual preschool children (Fujiwara, 1999)

183



7. DISCUSSION

suggests that children aged as early as 4-5 years were able to distinguish inflectional endings
from their stem. Although Fujiwara focussed on adjectival endings only, this finding could be
linked to the JHL group’s relatively high scores on the inflectional morphemes in the Japa-
nese WS task. Their high performance was perhaps aided by the highly regular and less idio-
syncratic nature of Japanese inflections, in comparison to derivational morphemes, as in Eng-
lish morphology. One could reasonably postulate, based on this finding, that the JHL group
was perhaps at the stage of morphological development where the ability to identify inflec-
tional suffixes was highly demonstrable while the ability to identify root morphemes in mor-

phologically complex items had yet to accelerate.

7.2.2.1 Bilingual variability in the nature of Japanese morphological awareness

Recall that the bilingual groups (ESLs and JHLs) and the Japanese monolingual group
(JLMs) were not to be directly compared due to the significant difference in their language
learning backgrounds: the former were recruited in England, whereas the JLMs were recruit-
ed in Japan. In other words, no implications are to be drawn such as those that the bilingual
children were underperforming and hence need to catch up to the JLM level. The JLM results
are refereed to for the purpose of identifying the nature of morphological awareness which
may be unique to each group or common across groups.

Consistent with the results of the English morphological results, no between-group
differences were identified either in overall scores or scores on each morpheme type in the
Japanese WS task, whereas significant group differences were evident in the Japanese WA
ask. The differences in the latter task are worthy of discussion in two regards. One is that the
ESL group’s overall performance and performance on the derivational morphemes were each
significantly higher than the JHL group. Another is that the ESL group’s performance was

comparable to the JLM group when both overall scores and scores on morpheme types were
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concerned. As was briefly touched upon earlier in Section 7.2.2, the consensus on special
difficulties with derivations over inflections faced by English-speaking children could be ex-
tended to the Japanese morphological awareness results. At a stage where an acceleration of
morphological awareness has yet to occur, demonstrating morphological awareness of deriva-
tions could be challenging for the JHL children and particularly so in a cognitively demand-
ing task (Duncan et al., 2009), such as the WA task. The Japanese WA task, just like the Eng-
lish WA task, required the children to demonstrate their awareness of both semantic and syn-
tactic roles of the morpheme(s), together with the meaning of the root morpheme, in an at-
tempt to produce a derivational/inflectional form by themselves. Such a cognitively demand-
ing nature of morpheme production could be one underlying factor which widened the differ-
ence in the overall and derivational scores between the JHL group and the other groups in
favour of the latter.

The second point of note in the Japanese WA task results is that the ESL group per-
formed in a comparable manner to the JLM group, after controlling for age, 1Q and Japanese
proficiency. The discussion within the A/C framework used for the English WA task may not
apply here. This is because the concept of bilingual advantages cannot be operationalised due
to the difference in educational contexts in which the bilingual groups and monolingual group
had been schooled (UK and Japan respectively). An alternative viable explanation is the type
of Japanese instruction received by each bilingual group at the time of testing. This issue will

be discussed in detail in Section 7.4.4 below.

7.3 RQ3: within-language examinations of the relationship between
morphological awareness and vocabulary knowledge

7.3.1 In English with the ESL, JHL and ELM groups

As indicated by the correlational and regression analyses, it was the English WA task scores,
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a measure of morpheme production, that were positively related to English vocabulary scores
in similar magnitude for all groups. No WS scores, whether crude or sensitive scores, were
associated with vocabulary knowledge in any group. The associations unique to the JHL and
ELM groups were the significant contribution of nonverbal 1Q and age, respectively, to pre-
dicting morpheme production.

The association between morpheme production and vocabulary knowledge is in ac-
cordance with the existing evidence from English-speaking children. To recap, morpheme
production was measured by requiring the child to produce a lexical item which was either
inflected or derived from the other member of the target pair, so that the completed target pair
would represent the same morphological relationship as the immediately preceding pair (e.g.,
strong: strength:: angry:: (anger)). In this WA task, knowing the meaning of the
other member of the target pair (e.g., angry) is not sufficient. Knowledge of both semantic
and syntactic roles of the affixed form and its root in the preceding pair (e.g., strong:
strength) is needed to complete the target pair with a correct item. Thus, in line with the sug-
gestion by Carlisle (2000), these morphological processes involved in the WA task could be
more analogous to those in demonstrating lexical meanings and hence are likely to be more
closely related to vocabulary knowledge than morpheme recognition as measured by the WS

task may be.

7.3.2 In Japanese with the ESL, JHL and JLM groups

The regression analyses revealed a positive relationship between vocabulary knowledge and
morpheme production (the WA scores) in all three groups of Japanese-speaking children. As
discussed in the previous section, past research on morphological awareness in English-
speaking children suggests that a morpheme production task was predictive of knowledge of

lexical meanings (e.g., Carlisle, 2000). If this also held for Japanese-speaking children, the
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identified relationship specific to the WA task could be explained by the analogous nature of
producing Japanese morphologically complex items to demonstrating lexical meanings
through the Japanese vocabulary tests. One unique aspect of the Japanese results is that vo-
cabulary knowledge was also predictive of morpheme recognition for all three groups. Thus,
it could be postulated that the nature of morphological awareness and vocabulary knowledge
is language-specific when morpheme recognition through segmentation is concerned. Con-
sidering the richly inflected and complex nature of Japanese morphology (Tsujimura, 2007),
one would reasonably assume that the extent to which morphological awareness is integrated
into vocabulary development could be higher in Japanese than in English and hence a closer
relationship between the two in Japanese. This assumption is consistent with the suggestion
by McBride-Chang et al. (2005a) that morphological awareness plays a more important role
in word recognition in morphographic L1 learners than phonographic L1 learners. The cur-
rent study only partially supports the well-documented positive association between morpho-
logical awareness and vocabulary knowledge in the literature, by suggesting the following.
This association holds for the context of Japanese-speaking monolinguals and bilinguals, as
well as English-speaking children, only when morpheme production is concerned. Positive
roles of skills at carrying out morphological segmentation in vocabulary knowledge could be

unique to Japanese, a highly inflected language relative to English.

7.3.2.1 The language-specific role of morpheme recognition in vocabulary
knowledge

The WS task scores were not related to vocabulary knowledge in English. Drawing back on
the suggestion by Carlisle (2000), one could postulate that the morphological processes in-
volved in segmenting a word into morphemes lack similarity to those in demonstrating or de-
ciphering lexical meanings through linguistic tasks. This finding at first appears contradictory
to past research suggesting that an enhanced awareness of the structure of morphologically
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complex items coincides with vocabulary growth (Anglin, 1993; Bowers & Kirby, 2010).
This could be due to methodological differences in measuring children’s skills at identifying
morphemes. Studies by Anglin (1993) and Bower and Kirby (2010) respectively used mor-
phological tasks, whereby upon identifying the root of a target item, participating children
were tested on their skills at mapping meanings onto affixes as well as the root. In Anglin’s
study, for instance, participating children did not receive a full mark for providing the mean-
ing of ‘to change’ for the target item changed. In this task, it was not obligatory to explicitly
identify affixes separately from their root. Therefore the meaning that the children deciphered
through such morphological problem-solving perhaps did not fully capture their understand-
ing of the morphological structure of the target item. In the WS task used in the current study,
in contrast, the ability to distinguish affixes from their root morpheme was explicitly meas-
ured by requiring the children to put (a)slash(es) where morphological boundaries lay. That is,
the WS task perhaps required higher degrees of explicit knowledge of morphemes than the
morphological tasks used in the previous studies would have done. Such enhanced degrees of
explicit morphological knowledge required might have increased the degrees of dissimilarity
to the processes used by the children in demonstrating lexical meanings, thus rendering the
nature of the relationship between these two types of knowledge independent of one another.

It should be noted that the lack of relationship between morpheme recognition and
vocabulary was not identified in Japanese and hence the above discussion is specific to the
relationship in English. As discussed in the previous section, morphological segmentation
could be more closely related to vocabulary knowledge as far as a language with the more
morphologically complex systems is concerned (Japanese in this context).

The lack of relationship between the English WS task and vocabulary scores could al-
so be attributed in part to the children’s unfamiliarity with the task. All three groups who

completed the English tasks were unfamiliar with the English WS task, from which the re-
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searcher inferred that the type of literary instruction which they received at school did not
feature, if not non-existent, explicit instruction about morphemes using segmentation as a
method. Such unfamiliarity might have added to the lack of compatibility between the mor-

phological processes involved in segmentation and those in demonstrating lexical meanings.

7.4 RQ4: Morphological transfer between English and Japanese among
bilingual children

7.4.1 Bidirectional transfer in the ESL group
Morphological transfer between Japanese and English may be a phenomenon unique to the
ESL group. The regression analyses indicated that Japanese morphological awareness, as
measured by two levels of sensitivity (crude and sensitive scores), was found to be a signifi-
cant predictor of English morpheme production (WA scores). Furthermore, English WA
scores uniquely predicted Japanese WA scores in the ESL group. Thus, these bidirectional
(i.e., Japanese < English) relationships for the ESL group could represent the following. The
ability to recognise the morphological structure of Japanese inflectional and derivational
items at both levels of sensitivity may increase with the ability to produce morphologically
complex English items. In addition, the ability to produce morphologically complex items
may be susceptible to positive transfer between Japanese and English.

This bidirectional morphological transfer might not be explained sufficiently solely
in terms of the difference in morphological systems, as posed by Ramirez et al. (2010).
Ramirez et al. suggest that transfer tends to occur from a language with more complex mor-
phological systems to another with less complex systems. In view of this, the transfer from
Japanese to English in the ESL group could be interpreted as the positive transfer of Japanese,
the more richly inflected and complex language, to English morphological awareness. How-

ever, this alone does not help to understand the occurrence of the transfer observed in the oth-
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er direction. Nor does it help to explain the lack of transfer for the JHL group.

One alternative explanation for the observed bidirectional transfer could be relative
competence in Japanese. The ESL children’s proficiency in Japanese was higher than the
JHL group’s proficiency and was demonstrated at the age-appropriate level, as indicated by
the school-year equivalent TJLA scores (see Table 6). This result seems to support the as-
sumption that morphological transfer from the more complex morphological system requires
certain degrees of proficiency in that language, as suggested in Ramirez et al. (2010). In view
of this, one could argue that the level of Japanese proficiency in the ESL group was above
the proficiency threshold required for transfer from Japanese to English to occur. Although
the exact threshold remains unclear, it could be set as high as levels comparable to monolin-
gual peers who are age-matched or one school year below (Ono et al., 1989; Ono, 1994). Ex-
tending this to the lack of transfer in the JHL group, one could argue that Japanese proficien-
cy in the JHL group may not have reached this threshold yet. This positive role of L1 profi-
ciency is in accordance with the theoretical model of interdependent relationships between
L1 and L2 academic proficiency (Cummins, 1984). The evidence of transfer in the other di-
rection — from English WA scores to Japanese WA scores — is consistent with the existing ev-
idence of the influence of the L2 on the L1. As suggested by Wang et al. (2006), this could be
explained by a shift, or the emergence of a shift, in language dominance from Japanese to
English in some of the ESL children, especially those who had been schooled in English for

several years, prior to the study (see Table 6 for the standard deviation of length of residence).

7.4.1.1 Differential contributions of morpheme recognition and production
As discussed above with reference to past research especially by Carlisle (2000) (Sections
7.3.1 and 7.3.2), morpheme recognition and production were differently associated with vo-

cabulary knowledge especially in English in the current study and it was the production task
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that was uniquely predicted by vocabulary knowledge.

Differential roles of morpheme recognition and production were also identified in
the cross-linguistic analysis. The Japanese - English transfer in the ESL group was charac-
terised by the contribution of morpheme recognition (the ability to segment words into mor-
phemes) in Japanese to morpheme production in English. Morphological segmentation re-
quires analysing the structure of morphologically complex items, in which respect it involves
using formal or explicit knowledge of morphemes (Bialystok, 2001b). Therefore, as predicted,
the children’s attentiveness to Japanese morphemes seems to be positively transferable to
English morphological awareness.

The productive skills that the WA task tapped into were transferrable in the other di-
rection, from English to Japanese. This could be explained in part by the argument that mor-
pheme production tasks are metalinguistically more demanding for children than recognition
tasks (Carlise, 2000; Duncan et al., 2009). In view of this, the English WA task may have
tapped into a growing metalinguistic awareness of English morphemes with which the ESL
children were equipped through experience of schooling in English. It is reasonable to as-
sume that the ESL children did not necessarily possess the equivalent metalinguistic skills
required in morpheme production in Japanese, the L1 which they had acquired rather natural-
ly and implicitly in Japan. This leads to the question of effects of different types of instruction

across languages, which will be discussed further in Section 7.4.4.

7.4.2 Lack of transfer for the JHL group

Evidence of morphological transfer was not established in either direction for the JHL group.
The JHL group was highly proficient in English and yet transfer from the more proficient
language to the less proficient was not observed. Hence, their relative competence in each

language alone may not be explanatory here. An alternative viable account could be that the
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morphological tasks perhaps tapped into the constructs of morphological awareness which
were developing in one language independently of another in the JHL group. Related to this
assumption is the finding from the McBride-Chang et al. study (2005a), which suggests that
morphological awareness may play a more important role in vocabulary development in chil-
dren with a morphographic L1 (e.g., Chinese and Japanese (kanji)) than those with a phono-
graphic L1 (English). Ramirez et al.’s view could then be elaborated on by adding the follow-
ing two accounts. One is that morphological transfer could occur in both directions between a
morpholographic language (Japanese in this context) and a phonographic language (English),
supposing that the learner is proficient in the former and is also receiving extensive exposure
to the latter. An additional account is that morphological transfer between phonographic and
morphographic languages (English and Japanese in this context) is less likely to occur in
phonographic L1 (or proficient) learners and therefore morphological awareness may in-

crease in an independent fashion across languages in this L1 group.

7.4.2.1 Contribution of nonverbal ability in the JHL group

Of additional interest in the JHL results is the significant contribution of nonverbal 1Q, as
measured by Raven’s SPM+, to predicting English and Japanese (with approaching signifi-
cance) morpheme production (WA scores) in the cross-linguistic regression models. In the
model predicting English morpheme production, the magnitude of the contribution of non-
verbal 1Q was significantly larger for the JHL group than the ESL group. This significant as-
sociation between an increase in SPM+ and WA cores could be accounted for by similarities
in the constructs of nonverbal and verbal ability which each task respectively tapped into.
The Raven’s SPM+ is a nonverbal test of general ability, involving making sense of dia-
grammatic puzzles exhibiting serial changes (Raven et al., 2008). Raven’s SPM+ can, there-

fore, be described also as a measure of analogous problem solving and/or the ability to identi-
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fy relationships. The WA task also involves analogous thinking in a verbal context via mak-
ing sense of the morphological relationship between two lexical items to complete a target
pair with a missing item.

These similarities in analogous constructs alone may not suffice, however, when in-
terpreting the finding that the significant contribution of nonverbal 1Q was specific to the JHL
group in the cross-linguistic models and was also significantly larger than the ELM group
including the within-language model predicting English morpheme production (Section
6.1.4). The nature of bilingual advantages within the Control aspect of the A/C framework
(Bialystok, 2001b) could be extended here. As discussed in Section 7.2.1.1, the higher scores
on the derivational morphemes in the English WA task yielded by the bilingual groups in
comparison to the ELM group was attributable in part to the bilinguals exerting superior at-
tentional control over specific aspects of the linguistic stimuli. Drawing on the positive asso-
ciation between the WA and SPM+ scores, one could reasonably postulate that the bilingual
advantage at exerting attentional control may be transferrable between analogous problem-
solving in the verbal and nonverbal contexts. Variability in the nature of bilingual advantages
within a bilingual population is not featured in the A/C model and therefore using the Control
aspect cannot fully account for the fact that such analogous transfer was not observed in the
ESL group. The finding by Gathercole et al. (2010) on Welsh-English bilinguals could fill
this gap in explanation: bilingual advantages were observed in cognitive tasks by a group of
Welsh-English simultaneous bilinguals who spoke both languages at home, a socio-linguistic
environment similar to the one surrounding the JHL group. In essence, the contribution of
nonverbal 1Q to morpheme production uniquely identified in the JHL group could be ex-
plained by the following: a) analogous problem-solving featured in the SPM+ and WA tasks
(Japanese and English); b) potential transferability of attentional control between nonverbal

and verbal analogy tasks (English).
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7.4.3 Multicompetence model

7. DISCUSSION

The varying nature of transfer identified across groups could be contextualised via the notion

of multicompetence (Cook, 1991, 2003), a theoretical framework for the current study. Mul-

ticompetence embodies the view that different degrees of L1 and L2 knowledge ranging

from separation to integration can coexist in the bilingual lexicon. The group-specific nature

of morphological awareness identified through the within- and cross-linguistic examinations

could then be illustrated as in Figure 20.

Separation Interconnection Integration
JHL group ESL group
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Note. E. Vocab.: English vocabulary; J. Vocab: Japanese vocabulary.

Figure 20. The integration continuum of L1 and L2 morphological awareness (MA), based

on the multicompetence model (Cook, 2003, p9)
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As emphasised by Cook (2003), degrees of integration between languages can vary
from domain to domain (e.g., morphosyntax - phonology) and can also be influenced by vari-
ous other within-subject factors (e.g., motivation). It should be therefore emphasised that the
model illustrated here is specific to morphological awareness (morpheme production). The

overlapping areas are reflective of the unique variance explained by the relevant predictors.

7.4.4 The differential contexts of L2 learning
The discussions developed thus far have witnessed significant differences in Japanese vo-
cabulary and morphological scores, and also a potential difference in the level of Japanese
proficiency, between the bilingual groups (ESL and JHL children). These differences could
be attributed, to some extent, to aspects of the Japanese learning environment surrounding
these children outside their week-day (English-medium) school. Two (among many of) as-
pects are discussed below. One is Japanese use at home. Each of the JHL children was from a
Japanese-English bilingual family. Although 15 JHLs spoke both languages at home, they all
used English as a family language (i.e., when all family members were present) and hence
English was used much more frequently than Japanese. Thus, the home environment for Jap-
anese support was perhaps richer for the ESL group, aided by the more consistent interaction
in Japanese with their Japanese parents and other family members. A deeper understanding
of the complexity of bilingual development would be reached by conducting a more system-
atic investigation into both parental factors (e.g., language use at home, academic/linguistic
expectations in Japanese) and children’s attitudinal factors (e.g., motivation, efforts and in-
volvement in learning Japanese), and investigate how they are related to children’s linguistic
skills in each language (see Okamura-Bichard, 1985 for example).

An additional aspect is the type of L2 instruction received by the bilingual children

(English for the ESLs and Japanese for the JHLs) in the UK. One of the two Japanese Satur-
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day schools involved had two divisions in each school year, consisting of the Japanese-
medium division (called futsitka) (i.e., the mainstream of the Saturday school) and Japanese
language division (nihongoka). (The other school involved had the former division only.) Six
of the ESL children in this study attended this school and all belonged to futsitka, where
teaching was delivered in accordance with the content of the Japanese national curriculum, a
context which approximates the naturalistic environment in Japan. In this context, textbooks
in use are endorsed by the Japanese government and thus are the same as those used by their
monolingual peers in Japan. Eleven JHLs were recruited from the same school and all be-
longed to nihongoka, where Japanese was taught as a subject, not used as the medium of in-
struction, through the use of a textbook designed for learners of Japanese as a second (or for-
eign) language. While receiving formal instruction in Japanese at weekends, the ESL children
were exposed extensively to English via schooling with their monolingual and JHL peers.
Thus, exposure to the L2 (English) was much more extensive and academic-oriented (i.e.,
formal) for the ESL group than it was for the JHL group (Japanese). One outcome of such
differences could be a manifestation of varying degrees of metalinguistic awareness, depend-
ing on the language that the children were tested in, as well as task type (see also Murphy,
2010 for a review on child L2 learning across contexts).

The ESL children were developing Japanese in the curriculum which does not fea-
ture the tradition of teaching morphemes explicitly in a way consistent with the nature of the
morphological tasks used in this current study (Coulmas, 1989). The JHL children, especially
those receiving JSL/JFL support at their Saturday school, were also unfamiliar with the type
of morphological tasks used, from which the researcher inferred that their Japanese learning
did not feature explicit instruction about morphemes. It would be worthwhile to examine the
extent to which targeting morpheme recognition and production in teaching would affect the

degree of morphological transfer in each group.
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7.5 Limitations

7.5.1 Sample size and group homogeneity

This study is not without limitations. One important limitation to note is its small sample size,
which means the lack of statistical power in the models presented. (Although it might be
worth noting that an identifiable statistic effect in a small sample could also indicate the ro-
bust nature of the finding). The transfer effects in particular need to be confirmed with a
much larger sample, while taking into account the effects of a more comprehensive set of
control predictors (e.g., phonological awareness, working memory, knowledge of kanji). In
addition, each of the bilingual groups represented a wide age range within groups, which
highlights the need to confirm these findings in a cross-sectional study with different age
groups or to track the development of morphological and vocabulary knowledge in a larger
group of children longitudinally. Another sampling issue is that the JHL group was not entire-
ly homogenous especially in terms of the school environment. Three of the JHLs attended an
independent school, whereas the rest of the group and the other groups all attended a state
school. The ESL and JHL children were, moreover, recruited from various parts of England.
This perhaps added heterogeneity within groups, since there is likely to be considerable in-

structional variability within state schools across regions.

7.5.2 Limitations of the tests/tasks

Before discussing limitations specific to a certain test/task, two important test/task-general
limitations should be noted. One is that age effects were not completely controlled for due to
the use of multiple age-related variables, apart from the age variable, in the statistical anal-
yses. To take, as examples, the English and Japanese morphological tasks, the former had a

single set of items completed by all three groups of children, whereas the latter came in two
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age-related versions and hence yielded two sets of scores per group. Either case is problemat-
ic due to the measures not completely adjusted on age. Therefore, age effects, if present at all,
were to be removed as much as possible by taking care of the following, in addition to using
age as a control variable in all the analyses performed. It was ensured that the test items were
appropriate for the current sample by a) consulting databases on educational vocabulary for
children (i.e., NINJAL data for Japanese items) at the item-sampling phase (see Section 3.5),
b) showing the items to the school teachers prior to the testing session, and c) asking the par-
ticipating children for feedback orally during the pilot phase and via the children circling un-
known words as they completed the tasks in the main phase. All measures were piloted on a
small group of ESL and JHL children (8 in total). A larger-scale validation phase involving
groups of children differing in age would be necessary to carry out both quantitative and de-
scriptive assessment of the appropriateness of the measures, especially, their sensitivity to age
differences.

An additional issue is the lack of control over the children’s decoding ability. This is
particularly important because the majority of the tests/tasks used were written measures.
Ideally, they would have been used as oral measures to minimise the potential influence of
decoding ability. However, that would have necessitated the administration of each task on an
individual basis, which would have significantly increased the length of testing per child and
caused greater disruption to the regular activities of the participating schools. Including writ-
ten measures which could be administered in a group was an important issue to consider and
take on board, also from the viewpoint of keeping to a minimum burden on the bilingual
children. The vast majority of the bilingual children were administered all the Japanese and
English measures in a single session, as a result of which the testing took them twice as long

as it did the monolingual sample who were tested in their L1 only.
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7.5.2.1Vocabulary tests

As regards the English vocabulary tests, although they are both standardised measures and
have been widely used as valid assessment tools on UK monolingual and EAL/ESL popula-
tions, they may not have been satisfactory in terms of format. The BPVS consists of a total of
168 items (12 items per set x 14 sets) and, as pointed out earlier in the chapter (Section 7.1.1),
several items represented the same perceptual category (e.g., animal, vehicle) which might
have added cognitive demands on the children. Based on the judgement by the researcher, at
least 30 per cent of the target items were accompanied by three other perceptually similar
(distractor) items. Such added demands, if present at all, might have been coupled by the mo-
notonous and potentially time-consuming nature of the BPVS, which could result in the child
experiencing fatigue and loss in concentration. To recap, the BPVS involves continuously
matching the picture with the aural input until the child makes more than eight errors in a
single age band. Thus, a child with a large receptive vocabulary could, for example, carry on
all the way till the 168™ item (Set 14) from the start of the set corresponding to his chronolog-
ical age (e.g., Set 5 for a 10-year old). In such cases, the BPVS session alone lasted 30
minutes or longer per child, contrasting with the scoring manual’s description of the test as a
‘quick-and-easy-to-administer’ test lasting 8-10 minutes. A major limitation of the TOWK-
EV (Expressive Vocabulary) is the fact that it only has 32 test items, which is disproportion-
ately fewer than the total number of items in the BPVS. Therefore, one could reasonably ar-
gue that the TOWK-EV is an over-simplified measure, perhaps underestimating expressive
knowledge of lexical meanings especially in English-L1 (ELM) or English-dominant (JHL)
children. Nevertheless, the observed high degrees of internal consistency for the TOWK-EV
could serve as evidence suggesting that while the TOWK-EV may not have been an ideal
choice, it was not completely inappropriate for the current sample, either.

An additional limitation, which applies to both BPVS and TOWK-EV, is the lack of
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their ability to reflect degrees of vocabulary knowledge associated with culturally different
ways of word learning. As discussed in Chapter 2 (Section 2.4.2), picture recogni-
tion/labelling could be influenced by cultural experiences. For instance, in line with the find-
ings of language minority children in Pefia and Quinn (1997), the ESL children’s prior expe-
riences of word learning in Japanese might not have equipped them well with skills at label-
ling pictures using only one word, as required in the TOWK-EV. This in turn raises the possi-
bility of cultural bias. In addition, forced word-picture matching, as required in the BPVS,
does not distinguish between children’s incorrect responses, providing no information about
whether they possessed partial knowledge of the target item or they did not know the item at
all (Stockman, 2000). Supplementary assessment tools, including those with sentential con-
texts and/or an elicitation of knowledge of multiple meanings of a word, would be necessary
to further assess the children’s knowledge of the lexical items, especially those marked as in-
correct in these standardised tests.

Several limitations need to be pointed out, regarding the Japanese vocabulary tests,
particularly the Test of Japanese Expressive Vocabulary (TJEV). The TJEV, a vocabulary test
developed for this research, was piloted on a small group of eight ESL and JHL children prior
to the main study. Ideally, the current study would have been split into two phases consisting
of an instrument validation phase and a main testing phase. This calls for a much larger-scale
future validation study in order to improve the reliability and validity of the TJIEV. One spe-
cific aspect of the TIEV in need of improvement is its sensitivity to the maturity of vocabu-
lary knowledge in children. Ceiling effects might have been present especially in the JLM
group with the average score (27.1) being so close to the maximum score (30). Despite these
limitations, however, the TIEV was found to be highly reliable as indicated by the Cronbach
alpha coefficient and was also significantly correlated with the TILA, a standardised Japanese

vocabulary measure, and the morphological task (the WA task) for all groups of children, thus
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supporting its construct validity.

To reiterate, the approach taken in the current study to measuring vocabulary
knowledge is far from comprehensive. Vocabulary knowledge is a multi-faceted construct
and obtaining an accurate picture of its nature in children requires the use of both knowledge-
based and processing-dependent measures designed to tap into the integration of various as-
pects of receptive and expressive vocabulary knowledge, such as syntax, collocation and as-
sociations. Moreover, vocabulary (or other aspects of linguistic) knowledge in school-age
children develops constantly and significantly over the school years. Further convincing evi-
dence would, therefore, come from longitudinal data which capture the rate of, and/or the di-
rection of change in their developing vocabulary knowledge (Camilleri & Law, 2007; Koh-
nert & Han, 2007). Due to these limitations, it should be emphasised that the results of the
vocabulary tests presented in the current study should not be interpreted as the full extent of
vocabulary knowledge but as a snapshot of the children’s receptive and expressive knowledge

of lexical meanings demonstrable at the time of testing.

7.5.2.2 Morphological tasks

With respect to both the English and Japanese WS tasks, all target items were bi- or multi-
morphemic, a condition whereby it was obligatory for the children to carry out segmentation.
By also including mono-morphemic words (e.g., plenty, flop), children would be required to
judge the morphological segmentability of items, thus reflecting their understanding of the
structure of morphologically complex items more accurately. An additional way to obtain a
more comprehensive picture would be to include a set of pseudo-words so that any effects of
familiarity with real (especially root) words can be ruled out. Another limitation is that the
target items in the English WS and WA tasks were sampled with the use of adult English cor-

pora and were hence not satisfactorily reflective of the type of vocabulary that the children

201



7. DISCUSSION

were exposed to at school. Research has been carried out to compile a child British English
L1 corpus (the CLLIP corpus comprised of texts written for children from the BNC by Sealey
& Thompson, 2004; a corpus comprised of spoken language by Mauranen, 2004). It was,
however, impractical for the researcher, a novice user of the approach taken in these corpus
projects, to systematically incorporate these corpora in the current study. Overcoming this
issue would be necessary for improving the reliability and validity of the morphological tasks.

It should be noted that having as few as two measures per language is rather a simplis-
tic approach to measuring morphological awareness, particularly as it is a multi-dimensional
concept, intertwined with various other aspects of metalinguistic awareness, such as phono-
logical awareness, orthographic awareness and syntactic awareness (Kuo & Anderson, 2006).
Such intimate interrelations, on the other hand, pose significant challenges on researchers,
making it difficult for them to arrive at a bona fide measure of morphological awareness
which neatly disentangles morphological awareness from the other metalinguistic aspects.

On a more positive note, all three groups of children per language completed the same
measures per language (English: ESLs, JHLs, ELMs; Japanese: ESLs, JHLs and JLMs) and a
high degree of internal consistency — a measure of reliability — was observed for each exper-
imental measure used. This could be interpreted as suggesting that any issues caused by the
limitations as described above would have equally applied to every group and yet the
measures were found to be reliable for all groups. Moreover, the measures revealed group-
specific patterns of performance (especially, the English vocabulary measures) and illuminat-
ed the relationship between morphological awareness and vocabulary knowledge which was
unique to each group within languages, together with cross-linguistic relationships specific to
each bilingual group, as visualised in the multicompetence model in Figure 20. An enhanced
understanding of the distinctive characteristics of the type of linguistic knowledge concerned

in each group of learners can only be achieved by including multiple groups within a single
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design. Addressing this issue explicitly within its multiple-group design, the current study,
however limited its scope may be, makes a unique contribution to the relevant fields, espe-

cially, vocabulary and morphological research within child SLA and bilingualism.
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Chapter 8

CONCLUSION

The primary goal of the current study was to investigate in detail the nature of morphological
awareness and vocabulary knowledge both in English and Japanese, together with the rela-
tionship between these two knowledge types. This focus may not be pioneering in the sense
that there is already a large body of evidence established of a positive association between
these two types of knowledge in the literature. What drove the researcher to pursue this topic
nevertheless was the fact that this converging evidence had derived predominantly from Eng-
lish-speaking monolingual or bilingual children and hence much had yet to be learnt about
the extent to which this association held in children learning Japanese as an L1/L2. What we
learnt in the previous chapters was that the association did hold among the respective groups
of Japanese-speaking children, namely, ESL, JHL and JLM groups. Moreover, the positive
association was restricted to between morpheme production and vocabulary knowledge in
English, whereas both morpheme production and recognition were positively related to vo-
cabulary knowledge in Japanese. Hence, the current study illuminated the nature of the rela-
tionship between morphological awareness and vocabulary knowledge which not only differs
between morpheme recognition and production (in English) but also across languages.

The current study bears some exploratory features in that it examined the transferabil-
ity of morphological awareness between Japanese and English in two groups of Japanese-
English bilingual children (i.e., ESL and JHL children). The focus, in doing so, was on exam-
ining whether the nature of morphological transfer observed was different between the bilin-
gual groups. This aim was motivated by the notion of multicompetence (Cook, 1991, 2003),
which highlights the importance of identifying the distinctive characteristics of each group of

language users in their own right, whether bilingual (or multilingual) or monolingual.
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This notion also embodies the dynamic relationship between L1 and L2 knowledge, accom-
modating the issues surrounding the potential influence of early exposure to the L2 on the
development of the L1 and conversely the influence of L1 knowledge on the L2. Morpholog-
ical transfer has been a focus of attention in the field of morphological research, possibly ow-
ing to the increasing number of children around the world being schooled entirely in the L2,
or speaking a non-school language home (e.g., EAL children in the UK context). Despite this
global trend, morphological transfer has been comparatively under-researched between Eng-
lish and Japanese especially in the context of children, even while there is a growing body of
evidence on children speaking other oriental languages or languages with different scripts,
including Chinese-English and Korean-English bilingual children. The current study made
one of the first attempts to examine this topic systematically and it is hoped that its contribu-
tion, although preliminary or suggestive at this early stage, will offer a useful stepping stone

for future morphological research in these bilingual populations.

8.1 The importance of morphological awareness in school-age children:
insights into morphological intervention

Converging evidence in the literature supports significant contributions of morphological
awareness to a wide range of linguistic and cognitive skills. In the context of reading devel-
opment, researchers consistently identified the facilitative role of morphological awareness in
both word reading and reading comprehension (Carlisle, 2000; Kieffer & Lesaux, 2008). Cor-
related also with other literacy-related skills (e.g., spelling and writing), morphological
awareness can be considered as a general indicator of metalinguistic awareness (Carlisle,
1995), a core part of what schools are designed to teach and develop in children (Barac & Bi-
alystok, 2011). The current study thus illuminated the relationship between two aspects

(among many) of word knowledge which are both essential for general linguistic develop-
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ment and ultimately academic success for school-age children.

It should be noted that the relationship between morphological awareness and vocabu-
lary knowledge was not identified in English when morpheme recognition was taken into ac-
count. This does not lead to the conclusion that the ability to segment a word into morphemes
cannot develop with vocabulary knowledge. Positive effects of incorporating explicit instruc-
tions about the morphological structure of lexical items on vocabulary growth and reading
ability have been reported in the context of English-L1 monolingual children (Bowers, 2006;
Bowers & Kirby, 2010, Nunes & Bryant, 2006). With reference to the error analysis carried
out, one could modestly suggest that focussing especially on semantically opaque and multi-
morphemic items might be beneficial for further enriching word-specific knowledge in chil-
dren. This could potentially contribute to establishing a less independent relationship between
morphological segmentation skills and vocabulary knowledge in English-speaking children.

Japanese-speaking children could also benefit from explicit instructions about the
morphological structure of Japanese words. As briefly mentioned in Section 7.4.4, the nation-
al curriculum for primary school education in Japan does not traditionally feature the teach-
ing of morphemes in a way consistent with the WS task used in this current study (Coulmas,
1989). Morphological instructions could possibly be targeted at the structure of morphologi-
cally complex items which include derivational prefixes of limited productivity (e.g., Sino-
prefixes) and also the differentiation of derivational suffixes from inflectional suffixes which
share the same kana character (e.g., -garu/-ru). Incorporating these morphological instruc-
tions could further strengthen the positive relationship between morphological segmentation
and vocabulary knowledge identified in all three groups of Japanese-speaking children in the
current study.

The aforementioned pedagogical implications are not intended at suggesting their di-

rect relevance to pedagogy on vocabulary/literacy development or any other aspects of class-
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room practice. The correlational and regression analyses performed indicate statistical rela-
tionships between variables while making no claims about causality (e.g., an increase in vo-
cabulary scores was caused by increased skills at conducting morphological segmentation).
Morphological intervention would perhaps shed light on its causal relationships with vocabu-
lary knowledge. The pedagogical implications discussed above should not, therefore, be in-
terpreted as effective provision for improving vocabulary knowledge and morphological
awareness in children but rather as modestly suggested food for thought which could possibly

be taken into account when developing a future morphological intervention study.

8.2 The group-specific nature of L1-L2 relationships

The findings overall suggest that one substantial difference between the two groups of bilin-
guals may lie in that the development of morphological awareness in Japanese and English
could potentially be reciprocal in nature for the ESL group, whereas perhaps independent of
one another for the JHL group. Highlighting these differing relationships is not to evaluate
transfer outcomes as positive or negative: the lack of transfer for the JHL group, for instance,
will not equate to a form of at-risk bilingualism. Within the framework of multicompetence,
these group-specific relationships help us to reach a deeper understanding of the distinctive
nature of English morphological awareness in relation to Japanese morphological awareness
across groups, as illustrated in Figure 20 in Section 7.4.3. An additional theoretical assump-
tion relevant to the ESL result is the concept of Common Underlying Proficiency (Cummins,
1984): the current study supports this concept by suggesting that the foundation of Japanese
academic proficiency at the start of schooling in English may help maintain and continue de-
veloping Japanese word-specific knowledge, while at the same time developing English mor-

phological knowledge adequately. The fact that this concept was not explanatory for the JHL
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results leads to the following postulation, in line with Ramirez et al.’s (2010) view on the na-
ture of morphological transfer. There may be a potential threshold of proficiency in Japanese,
the more morphologically complex language of the two, for facilitative relationships to be
established between Japanese and English morphological awareness. It needs to be pointed
out that general proficiency was measured by using a proxy measure, namely, a standardised
receptive vocabulary test in each language. Hence, a more comprehensive language profi-
ciency battery would be preferable.

The group-specific nature of morphological transfer also feeds back to the theoretical
framework of multidimensionality of bilinguality. Of particular relevance in the current study
were the following two dimensions: relative competence (proficiency in each language); and
the classification of bilinguals by age of onset of acquisition (i.e., simultaneous (JHLs) and
consecutive bilinguals (ESLs)). Although these aspects comprise only a small part of the
complexity of bilinguality (see Table 1 in Section 2.3.1), they contribute to better understand-
ing significant aspects of variability within the Japanese-English bilingual sample in the cur-
rent study. These aspects could serve as a basis for incorporating additional or different as-
pects of bilinguality into a further examination of morphological transfer (and/or an examina-

tion of other linguistic skills from a cross-linguistic perspective).

8.3 Indirect links to the field of education research in Japan

One aspect of the rationale behind the current study was to add pedagogical insights indirect-
ly to the field of educational research in Japan. The new teaching guidelines which encourage
enhanced exposure to English in the primary curriculum have triggered practitioners and re-
searchers to hotly debate its beneficial or detrimental effects on the development of Japanese
(Ohtsu, 2005; Trikai, 2006; Matsukawa, 2004), a topic globally debated (Menyuk & Brisk,

2005; Paradis, 2007). The current study could tentatively position itself towards the former
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(i.e., pros) in this debate, particularly since the JHL results could hardly be interpreted as
‘warnings’ against early exposure to a second/foreign language.

Before elaborating on the indirect link between the JHL results and the Japanese EFL
context, the Japanese EFL context in primary school settings will be briefly recapped here. A
class of English language activities for Year 5-6 children (age 10-12 years) has been imple-
mented nationwide since April 201l following the new teaching guidelines published in 2008.
Under this new curriculum, it is obligatory for Year 5-6 children to receive a class of English
language activities once a week, in addition to a class of Integrated Studies whereby children
in Years 3-6 engage in English communicative activities (e.g., singing and playing games) as
one of various other options. Thus, exposure to English has increased for Years 5-6 children
and its aim is to equip these children with communicative competence and positive attitudes
towards taking their FL (Foreign Language) learning further in secondary education. While
this EFL (English as a Foreign Language) context is significantly different from the context
in which the ESL group in the current study were learning English, it bears some resemblance
to the Japanese learning context for the JHL group.

As described in Section 7.4.4, eleven of the JHL children involved in the current
study had been learning Japanese primarily by attending weekly classes where Japanese was
taught as an L2/FL. In terms of the nature of L2 learning, EFL and JHL children could be
similar: formal learning of their respective L2s (or FLs) is conducted mainly in classroom
settings, whereas their L1 is the societal language and exposure to the L2 becomes limited
outside of these classroom settings. One salient difference between these groups is that L2
use at home is probably much more limited for EFL children in Japan. More specifically, the
JHL children are exposed to Japanese through interacting with their mother, whereas Japa-
nese monolingual children in Japan typically speak only Japanese at home (i.e., it is the only

language they speak in the home). In short, L2 contact for the JHL group ranges from formal
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(classroom settings) to informal (interaction with mother), whereas L2 contact for EFL chil-
dren in Japan tends to be predominantly via formal settings, although there is likely to be var-
iability within groups.

One question to be raised is whether the nature of Japanese learning by the JHL group
could somehow be viewed as damaging or detrimental to their English development. Alt-
hough no developmental or diagnostic measures were used in the current study, one could
reasonably argue that the JHL group possessed age-appropriate levels of English proficiency,
as indicated by their BPVS scores. It is, therefore, unlikely that receiving Japanese support
both at home and in instructional settings was adversely affecting the development of English.
Hence, it could be hypothesised that EFL children’s exposure to English, which is primarily
via classrooms and hence is more limited than the JHL group’s exposure to Japanese, is also
unlikely to show signs of negative consequences for the development of Japanese.

There are other grounds raised by opponents of early onset of English exposure, such
as the following (Ohtsu, 2005): added burden on the teachers; their insufficient English profi-
ciency; misleading concepts of equating English proficiency to a cultivation of a well-
balanced attitude towards the global society; necessity to take more action at secondary/high
school English teaching rather than primary schools. In these respects, the argument for early
onset of L2 exposure developed above is probably oversimplified and is hence only the tip of
an iceberg of such a complex debate. Moreover, the argument was based on the JHL results, a
context which could only be remotely relevant, projecting a somewhat mirror contextual im-
age to the EFL context. Hence, further progress with the debate should be made with more
direct evidence evaluating the effect of early exposure to English on the development of Jap-
anese (L2 - L1 effects) in the EFL context. The current study, meanwhile, modestly lends
indirect support to the non-detrimental association between an early onset of exposure to an

L2/foreign language and L1 development during school years.
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8.4 Suggestions for future research

Research on vocabulary knowledge and morphological awareness has each advanced consid-
erably and become increasingly complex in nature over the past few decades, alongside the
field of bilingualism research. While the current study offers its unique contribution to these
rapidly evolving fields, it at the same time leads to various other issues and enquiries to be
pursued in future research. The researcher would like to propose the following two specific
suggestions. One next step would be to further examine the relationship between L1 and L2
morphological awareness by taking into account the effects of a more comprehensive set of
non-linguistic (e.g., children’s motivation and parents’ attitude towards L1 maintenance) and
linguistic factors (i.e., phonological awareness and knowledge of kanji in Japanese-speaking
children). Another is to expand the scope of the current study into an examination of other
literacy-related skills, such as reading comprehension and writing skills. The current study
focussed on the nature of different aspects of word-specific knowledge and their relationship
with one another. Further progress should be made with morphological research by examin-
ing its contribution to these higher-level cognitive skills. Relevant topics, especially those on
the relationship between morphological awareness and reading development, have been ex-
tensively researched in the context of English-speaking children to date. Therefore, a much
stronger need is to be emphasised for pursuing these topics in the context of Japanese-

speaking monolingual and/or bilingual children.
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APPENDICES

Appendix 1: Consent form

A Project on Children’s Vocabulary Development

®  Your child’s school has agreed to take part in a study carried out by Miss Yuko Hayashi, a doctoral student at the
Department of Education, University of Oxford, in conjunction with her supervisor Dr Victoria Murphy.

® [f your child takes part, the researcher (Yuko Hayashi) will come and see your child at school and do some fun
language-based activities with them.

® If you are happy for your child to take part, please fill in the form below and return it to your child’s
classroom teacher as soon as possible.

® To find out more about the project, please read the attached information sheet and leaflet. Should you have any
question regarding this study, you can also e-mail us at yuko.hayashi@education.ox.ac.uk, or telephone the

researcher (Yuko Hayashi) on 07949 102102.

e [f you have a concern about any aspect of this project, please speak to the researcher (Yuko Hayashi) who will
do her best to answer your query. If you remain unhappy and wish to make a formal complaint, please contact

Lars Malmberg at lars.malmberg@education.ox.ac.uk who will then direct your complaint to the appropriate

body.

I have read the study letter and leaflet and have understood the information about the activities of the study and how
they may affect my child. I understand that participation in the study is voluntary and | or my child may withdraw at
any time without giving any reason and without my child’s education being affected in any way. I understand that
neither my child nor my child’s school will be identifiable in any research resulting from this study and all data col-
lected will be accessible only to the named researchers involved in the study. | am aware who to contact should |
have any concern or query about this study, and that this project has been reviewed by and received ethical clearance
through the University of Oxford Central Research Ethics Committee.

I agree for my child to participate in the above study.

Name of School: St Barnabas Primary School

Name of Child: ............... (first name) .................. (surname) Date of birth: .........c.ccceeueee.
Name of parent / gUArdian .....ccovveiiiiiiiniiniieiieiiiiiiiiiieiieiieiieiiiietisissiscercescessasen
N0 1 E111 ) o Date ......ccceuneent

Researcher: Yuko Hayashi



Appendix 2: Interview questions for participating children

1) What language do you speak at home?

2) What language do your parents speak to each other in?

3) What languages does your mother/father speak to you in?

4) Do you have any brothers or sisters?

5) What language do you speak to your brothers/sisters in?

6) Does anyone else live with you?

7) If yes —what language do they speak?

8) Where were you born?

9) If notin UK — how long have you been here?

10) Did you got to school anywhere else other than in this country?
11) If yes — what type of school did you go to? (i.e., nursery, primary schools)
11.1) Did you receive schooling in a language other than English?
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Appendix 3: The Test of Japanese Expresswe Vocabulary Test
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Appendix 3 The Test of Japanese Expressive Vocabulary (TJPV)

ANV VAN (20 = AT pAEWN

z t U
<HE> 1~30DTRIIERIDXFr AN, EEL2TRIEELLI),

nuw by to vy 2t IE VY

Bl B L% 2 ISB2. B2 ZNEARE)
Ny
BI2)BEICTES D . X2 322 (GEZZ)
b= r
1. |75 B .
(=4
2. HyFrO—RIL 2 NSV
3. LTNERE € ¥z,
e Bt
4. (T ERT.
5. daday i HB %,
(BE 2
6., E2E5H Lz T 5,
BT Y 9
7. MEHEE b o
b
8. BBt b .
(2711
9. Mm% £~ .
LIZ¥BwI
10, HEZFE |z 32,
BTN
1. KIZ 122,
12. 754,50 14 A D,
13. K= % .
EEA
14. 312 & .
23
15. B4 > .
16. @ED & SARURE

233



17.

18.
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24,
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Appendix 3 The Test of Japanese Expressive Vocabulary (TJPV)
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Appendix 4: The word segmentation task

4.1 The English word segmentation task

Name Date
Boy / Girl School
Year Group 5 Date of Birth

Parts of words Task
yFind the main part and other part(s) of each word below and put a
slash (or slashes) between these parts.

Examples:

1. making > mak/ing

* ‘mak’ are the letters from make.
2. enjoyment >en/joy/ment or enjoy/ment
3. books > book/s
4. companies > compani/es

* ‘compani’ are the letters from company’
5. runner > run/ner
6. decision > deci/sion

* deci’ are the letters from ‘decide’
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Appendix 4.1 The English word segmentation task

1. impossible 20. scarred

2. recovery 21. arrival

3. enable 22. insensitive

4. difference 23. shortened

5. information 24. competition
6. educated 25. engineer

7. international 26. disagreement
8. creative 27. responsibilities
9. definition 28. accompanying
10. following 29. prepared

11. victoriously 30. scientific

12. involved

13. usually

14. goals

15. insignificance

16. uncomfortable
17. tried
18. furniture

19. ambitious
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4.2 The Japanese word segmentation task
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Appendix 4.2 The Japanese word segmentation task

Version A: For Years 3-4 or younger
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Version B: For Years 5-6 or older

Appendix 4.2 The Japanese word segmentation task
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Appendix 5: The Word Analogy task

5.1 The English word analogy task

* ANALOGY TASK *

Look at the words in Pair 1 and complete Pair 2 by filling in the blank.

<Examples>
Pair 1 Pair 2

1. push pushed jump ( )
2. walker walk teacher ( )
3. bird birds goose ( )
4. sleep sleepy cloud ( )
5. bounce bounced get ( )
6. beauty beautiful sun ( )

Answers:

1. jumped

2. teach

3. geese

4. cloudy

5. got

6. sunny

240



Appendix 5.1 The English word analogy task

Pair 1 Pair 2
1. jump jumped hold ( )
2. sing song live ( )
3. teacher taught writer ( )
4. walk walked shake ( )
5. see saw dance ( )
6. doll dolls leaf ( )
7. heard hear kept ( )
8. dog dogs person ( )
9. cried cry drew ( )
10. children child mice ( )
11. healthy unhealthy |similar ( )
12. happy happiness |high ( )
13. work worker invent ( )
14. final finally separate ( )
15. tight tighten large ( )
16. anger angry strength  ( )
17. private privacy hecessary ( )
18. magic magician  |piano ( )
19. tie untie appear ( )
20. decision decide action ( )
21. good better low ( )
22. treatment treat response  ( )
23. mess messy effect ( )
24. push pushed lose ( )
25. adequate inadequate |fair ( )
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Appendix 5.1 The English word analogy task

26. help helped say ( )
27. lucky unlucky possible ( )
28. long length wide ( )
29. warmth warm enthusiasm ( )
30. longer long wealthier  ( )
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5.2 The Japanese Word Analogy task
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Appendix 5.2 The Japanese word analogy task

<F#E > (for Years 3-4 or younger)
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Appendix 5.2 The Japanese word analogy task

E3 Y'eH F Y'H LN
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< [ #& > (for Years 5-6 or older)

Appendix 5.2 The Japanese word analogy task
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Appendix 5.2 The Japanese word analogy task
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Appendix 6: Frequency data on test items in the WS and WA tasks

The WS task BNC (100 million) LOB (a million) Brown (a million)

Test items Frequency scores of  Frequency scores of (the  Frequency scores of (the
occurrences (tokens)  total number of) occur- total number of) occur-
(per million words) rences in the corpus rences in the corpus

impossible 71 279 260
recovery 39 46 26
enable 48 23 11
difference 113 117 23
information 387 146 269
educated 13 16 21
international 221 93 155
creative 25 47 46
definition 48 119 148
following 134 222 221
victoriously * 4 180
involved 103 93 147
usually 191 239 206
goals 47 420 355
insignificance 47* 1 2

uncomfortable 14 24 13
tried 150 162 170
furniture 35 193 182
ambitious 15 11 92
scarred * 4 122
arrival 34 17 18
insensitive *(36) 12 7

shortened * 4 6

competition 94 9 10
engineer 48 8 12
disagreement 12 4 62
responsibilities 29 22 25
accompanying 4 13 17
prepared 52 133 102
scientific 59 212 135
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Appendix 6 Frequency data on test items in the WS and WA tasks

The WA task
Test items

held

life
wrote/written
shook/shaken
danced
leaves

keep
people
draw
mouse
dissimilar
height
inventor
separately
enlarge
strong
necessity
pianist
disappear
act

lower
respond
effective
lost

unfair

said
impossible
width
enthusiastic
wealthy

BNC (100 million)
Frequency scores of
occurrences (tokens)
(per million words)

LOB (a million)
Frequency scores of (the
total number of) occur-

rences in the corpus

Brown (a million)
Frequency scores of (the
total number of) occur-
rences in the corpus

276 299 264
82 685 715
99/103 120/165 181/154
53/8 53/16 57/11
8 6 10
36 68 49
505 266 264
1256 953 847
46 45 56
10 6 10

184* 1 3
47 57 35
19* 1 11
18 21 13

471% 8 17
197 163 202
18 37 40
21* 8 14
14 18 11
269 251 283
28 120 123
35 12 21
99 107 129
169 175 173
19 17 13

2087 2076 1961
71 129 84
13 12 14
14 21 24

1 18 12

*Note: frequency counts for some derived forms could not be obtained from the BNC corpus and hence
frequency scores of their base forms are provided above; Darkened items are low-frequency items; an item
was classed as low-frequent if the average sum of three counts fell below the threshold of 20 per million

words.
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Appendix 7: A summary of syllables and morphemes included in the test
items in the WS task

Test items | syllables syllables morphemes morphemes
(No.) (No.)

. . 4 im + pos + si + ble im + possi + ble
impossible : .

im + possible

4 re+cov+er+y re + cover +y

recovery

recover +y
enable 3 en+a+ ble en + able
difference 3 dif +fer + ence differ + ence
. . 4 in + for + ma + tion in + form + ation
information . .

inform +ation
educated ed + u+cat +ed educat + ed
international in + ter + na + tion + al inter + nation + al
creative cre +a+ tive creat + ive
definition def + i + ni + tion defin + ition
following fol + low + ing follow + ing
victoriously vic +to +ri +ous + ly victori + ous + ly
involved in + volved in + volv + ed
usually u+su+al+ly usual + ly
goals goals goal +s

insignificance
uncomfortable
tried

furniture
ambitious
scarred

arrival
insensitive
shortened
competition
engineer
disagreement
responsibilities
accompanying

prepared

scientific

NOTOOPRRWPANPPWPRPWWRLROOFR,BAANOOWRA WO B

SN

in +sig + nif +i + cance
un + com + fort + a + ble
tried

fur + ni + ture

am + bi + tious

scarred

ar +ri + val

in +sen + si + tive

short + enned

com + pe + ti +tion

en + gi + neer

dis + a + gree + ment

res + pon + sibl + i + ties
ac +com + pa + ny + ing
pre + pared

sci + en +tif +ic

N NDNDWWPEROWOWNWWWNDNDNDNDNWOWNDNWOWDNDNDNWOWDNDNWOWDNDDNDDNWDNDW

in + signifi + cance
un + comfort + able
tri+ed

furni + ture

ambit+ ious

scar + ed

arriv + al

in + sensi + tive
short + en + ed

com + pet + ition
engine + er

dis + agree + ment
respons + ibli + ti + es
ac + company + ing
pre + par + ed
prepare + d

scient + ific
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Appendix 8: The English WS task individual segmentations
*Segmentations marked as correct are underlined.

1. impossible

ESL (n=24)

JHL (n=21)

ELM (n=25)

im + possible (15)

im + possible (16)

im + possible (19)

im + possi + ble (3)

im + possi + ble (4)

impossi + ble (2)
imposs + ible (1)
impossible (no seg)
1)

impossib + le (1)
impos+sible (1)

impossib + le (1)

impossible (2)
imposs + ible (2)
impossi+ble (2)

2. recovery
ESL (n=24) JHL (n=21) ELM (n=25)
recover + v (16) recover + v (8) recover + v (15)
re + conver +vy (4) | re + conver +y (7) | re + covery (6)
reco + very (2) re + covery (4) reco + very (1)
rec + overy (1) reco + very (1) rec + overy (1)
re + covery (1) rec + overy (1) re+cov+ery (1)
re+cover+y (1)
3. enable
ESL (n=24) JHL (n=21) ELM (n=25)
en + able (15) en + able (20) en + able (22)
enab + le (4) e + nable (1) enab + le (1)
ena + ble (4) enabl+e (1)
en+ab+le (1) Enable (1)
4. difference
ESL (n=24) JHL (n=21) ELM (n=25)
differen + ce (11) differen + ce (8) differen + ce (13)
differ + ence (8) differ + ence (6) differ + ence (7)
diff + eren + ce (1) diffe + rence (2) differ+ren+ce (2)

differ
differ

diffe + ren + ce (1)
diffe + rence (1)

e +nce (1)
ence (no seg) (1)

difference (no seg) (2)
diff + eren + ce (1)
dif + ference (1)

diff + er + ence (1)

diffe + rence (1)
dif+ference (1)
difference (no seg) (1)
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5.

7.

8.

Appendix 8 the English WS task individual segmentations

information

ESL (n=24)

JHL (n=21)

ELM (n=25)

inform + ation (8)

informa + tion (5)
info + rmation (2)
in + form + ation (2)

information (no seg) (2)
informat + ion (2)

in + formation (1)
inform + at + ion (1)

in + format + ion (1)

inform + ation (7)

in + form + ation (3)

in + forma + tion (3)
Infor + mation (2)

info + rmation (1)
informati + on (1)

in + for + mat + ion (1)
information (no seg) (1)
informa + tion (1)

in + formation (1)

in+form-+ation (7)
inform + ation (7)

in + formation (4)
infor+mation (3)
informat + ion (1)
informa + tion (1)
in+formati+on (1)
information (no seg) (1)

educated

ESL (n=24)

JHL (n=21)

ELM (n=25)

educat+ ed (15)

educat+ ed (8)

educate + d (11)

educate +d (7)
educated (1)
educ+ated (1)

educate + d (6)

educat+ ed (4)

educated (3)
edu + cated (2)
edu + cat + ed (2)

edu+cated (4)

edu+catted (2)
edu+cate+d (2)
edu+cat+ed (2)

international

ESL (n=24)

JHL (n=21)

ELM (n=25)

inter + national (11)
inter + nation + al (5)
internation + al (4)

inter + na + tion + al (1)
interna + tional (1)
interna + tion + al (1)
intern+ational (1)

inter + national (11)
inter + nation + al (5)

inter + national (13)
inter + nation + al (3)

internation + al (2)

in + tern + ation + al (1)
internati + onal (1)

in + ter + national (1)

internat+ itonal (2)
in+ter+national (2)
in+ternation+al (1)
internation+al (1)
in+ternational (1)
internati+onal (1)
International (1)

creative

ESL (n=24)

JHL (n=21)

ELM (n=25)

creat + ive (21)

creat + ive (16)

crea + tive (2)
cre + ati + ve (1)

crea + tive (2)

cr + eat + ive (1)
cre + ative (1)
creative (no seg) (1)

creat + ive (21)

cr+eat+ive (2)
cre+ative (1)
crea + tive (1)
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Appendix 8 the English WS task individual segmentations

9. definition

ESL (n=24)
definit + ion (9)
defin+ition (7)
defini + tion (6)
definiti + on (2)

JHL (n=21)
defin+ition (5)
definit + ion (4)
def + ignition (3)
defini + ition (2)
definition (2)
de + fini + tion (2)
defi + nit + ion (1)
de + finit + ion (1)
def + ini + tion (1)

ELM (n=25)
defin+ition (10)
defini + tion (4)
de+finition (2)
defi+nition (2)
de+fin+ition (2)
def+niti+on (1)
definiti + on (1)
def+ignition (1)
definit + ion (1)
definition (1)

10. following

ESL (n=24)
follow + ing (24)

JHL (n=21)
follow + ing (18)
following (no seg) (2)
follo + wing (1)

ELM (n=25)
follow + ing (23)
foll+owing (2)

11. victoriously

ESL (n=24)

JHL (n=21)

ELM (n=25)

victorious + ly (11)
victor + ious + ly (4)

victorious + ly (6)
victor + ious + ly (5)

victor + iously (3)
victori + ously (3)
victori + ous + ly (1)
vic + torious + ly (1)
victo+riously (1)

victor + iously (5)
victoriously (2)
victori + ous + ly (1)
vict + orious + ly (1)
vic + tori + iously (1)

victor + iously (11)
victorious + ly (9)
victor + ious + ly (2)

victori+ously (1)
vic+tor+iously (1)
victoriously (1)

12. involved

ESL (n=24)

JHL (n=21)

ELM (n=25)

involv + ed (11)

involv + ed (7)

involve + d (10)

involve + d (6)

in + volved (1)
in + volv + ed (1)

in + volv + ed (3)
in +volve + d (2)

invo+led (1)

in + volved (2)
involved (no seg) (1)

involv + ed (10)

involve + d (10)

in + volved (3)
in+vol+ved (1)
involved (1)
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13. usually
ESL (n=24) JHL (n=21) ELM (n=25)
usual + ly (23) usual + ly (16) usual + ly (8)
usu+ally (1) us + ually (2) usu+ally (7)
usu + ally (1) us+ually (4)
usually (1) usu+tall+y (2)
us + ual + 1y (1) usua+lly (1)
usu+al+ly (1)
us+ual+ly (1)
Usually (1)
14. goals
ESL (n=24) JHL (n=21) ELM (n=25)
goal + s (24) goal + s (20) goal + s (21)
go +als (1) go+als (4)
15. insignificance
ESL (n=24) JHL (n=21) ELM (n=25)

in + significan + ce (7)

in + signigicance (4)
insignificance (no seg) (3)
insignifican + ce (2)

in + signifi + cance (2)
insignif + icance (2)

insig + nifican + ce (1)
insignifi + can + ce (1)

in + sign + ificance (1)
insignifi + cance (1)

in + significan + ce (5)

in + signigicance (4)
insignificance (no seg) (3)
insignifican + ce (2)

in + signifi + can + ce (1)
in + signific + ance (1)

in + sig + nificance (1)
insignifi + cance (1)

ins + igni + fic + ance (1)
in + signifi + cance (1)
insign + ificance (1)

insignifican + ce (7)

in + signigicance (6)
in+significan+ce (3)
insignifi + cance (2)

in + sign + ificance (2)
in+sign+ifi+cance (1)
insignifi+can+ce (1)

in + signifi + cance (1)
in + sign+ifi+can+ce (1)
insignificance (1)

16. uncomfortable

ESL (n=24)

JHL (n=21)

ELM (n=25)

un + comfort + able (12)
un + comfortable (5)
uncomfor + table (3)
uncomfort + able (1)
uncom + for + table (1)
uncom + fortab + le (1)
uncomf+ortable (1)

un + comfortable (9)
un + comfort + able (9)

un + com + fort + able (1)
uncomfortable (1)
uncomfor + table (1)

un + comfortable (11)
un + comfort + able (7)
uncomfor + table (3)
uncomfortable (1)
un+com+fortable (1)
uncomfort + able (1)
uncom + for + table (1)
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17. tried
ESL (n=24) JHL (n=21) ELM (n=25)
tri +ed (21) tri + ed (14) tri + ed (15)
trie + d (3) trie + d (6) trie + d (7)
tried (no seg) (1) t+ried (3)
18. furniture
ESL (n=24) JHL (n=21) ELM (n=25)
furni + ture (9) furni + ture (9) fur + niture (7)
furnit + ure (6) furnit + ure (3) furni + ture (6)
furniture (no seg) (4) furnitu+ re (2) furnitur+e (4)
furni + tu + re (2) furniture (2) furn + iture (4)
fur + niture (2) furn + iture (2) furnit + ure (2)
furn + iture (1) fur + niture (1) fur+ni+ture (1)
fur + ni + ture (1) | fur+nit+ure (1)
fur + nit + ure (1)
19. ambitious

ESL (n=24)

JHL (n=21)

ELM (n=25)

ambitio + us (6)
ambit + ious (5)

ambi + tious (4)

am + bitious (2)
ambitiou + s (2)
ambitious (no seg) (2)
amb + itio + us (1)
ambiti + ous (1)

ambi + tious (1)

ambit + ious (5)
ambitio + us (5)

am + bitious (4)

am + bit + ious (2)
ambi + tious (2)

am + bi +tious (1)
amb + itious (1)
ambitious (no seg) (1)

am + bitious (6)
am+bit+ious (5)
ambit + ious (5)
ambiti + ous (3)

ambi + tious (3)
amb-+itious (1)
ambitiou + s (1)
ambitious (no seg) (1)

20. scarred

21. arrival

ESL (n=24)

JHL (n=21)

ELM (n=25)

scar + red (13)
scarr + ed (10)

scarred (no seg.) (1)

scar + red (17)

scar + red (18)

scarr + ed (3)

scarr + ed (5)

scarred (1)

s+carred (1)
scarred (1)

ESL (n=24) JHL (n=21) ELM (n=25)
arriv + al (19) arriv + al (18) arriv + al (21)
arri + val (3) arrival (1) ar+rival (3)
arrival (2) ar + rival (1) arrival (1)

arr +iv +al (1)
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Appendix 8 the English WS task individual segmentations

22. insensitive

ESL (n=24)

in + sens + itive (6)
insens + itive (5)

in + sensitive (5)
insensi + tive (3)

in + sensit + ive (2)
insensitive (no seg) (2)
insen + siti + ve (1)

JHL (n=21)
in + sensitive (8)
in + sens + itive (7)
insens + itive (3)
insen + sitive (1)
in + sensi + it + ive (1)
insensitive (1)

ELM (n=25)
in + sensitive (13)
in + sens + itive (8)
insens + itive (2)
insensiti+ve (1)
insensi + tive (1)

23. shortened

ESL (n=24)
short + ened (10)
short + en + ed (9)
shorten + ed (3)
shorte + ned (1)

JHL (n=21)
short + ened (10)
short + en + ed (7)
shorten + ed (3)
shortened (no seg)

1)

ELM (n=25)
short + ened (17)
short + en + ed (4)
shorten + ed (3)
shortene+d (1)

shortened (no seg.)

1)

24. competition

ESL (n=24)
compet + ition (6)
competi + tion (5)
compe + tition (3)
competet + ion (3)
competiti + on (2)
competit + ion (2)
compe + tit + ion (1)
compe + ti + tion (1)
competition (no seg.) (1)

JHL (n=21)
compet + ition (8)
competi + tion (6)
competiti + on (2)
compe + tition (1)
competet + ion (1)
comp + eti + tion (1)
comp + etition (1)
com + petition (1)

ELM (n=25)
com-+petition (7)
compet + ition (4)
competit + ion (2)
com-+peti+tion (2)
com+pet+ition (2)
compet+it+ion (1)
com+petit+ion (1)
comp+et+ition (1)
comptetition (1)

25. engineer

ESL (n=24) JHL (n=21) ELM (n=25)

engine + er (17)

engine + er (13)

engine + er (13)

engin + eer (3)
en + ginner (1)
engi + neer (1)
eng +ine +er (1)
engineer (1)

engin + eer (3)
engi + neer (3)
engi + ne +er (1)
en + ginner (1)

engin + eer (7)
en + ginner (3)
engi + neer (2)
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26. disagreement

Appendix 8 the English WS task individual segmentations

ESL (n=24)

JHL (n=21)

ELM (n=25)

dis + agree + ment (12)

dis + agree + ment (12)

disagree + ment (6)
dis + agreement (3)
disagreme + nt (1)
disagr + eeme + nt (1)
disagreement (1)

disagree + ment (6)

disagree + ment (10)
dis + agree + ment (7)

dis + agreement (3)

dis + agreement (6)
disagreement (2)

27. responsibilities

ESL (n=24)

JHL (n=21)

ELM (n=25)

respons + ibilities (5)
responsibiliti + es (4)
responsib + ilities (4)
reposi + biliti + es (2)
responsibl + ities (2)
responsibilities (no seg) (2)
reponsi + bilities (1)
respons + ibilit + ies (1)
re + sponsi + bilities (1)
responsib + iliti + es (1)
responsib + ilities (1)

respons + bilities (4)
responsib + ilities (3)
respons + ibil + ities (3)
respon + sibilities (2)
responsibilities (no seg) (2)
re + spons + ibi + lit + ies (1)
re + sponsi + bilitie + s (1)
res + ponsilili + ties (1)

res + ponsi + bilities (1)
res + ponsibil + ities (1)
responsibiliti + es (1)

res + pons +ibil + ities (1)

respons + ibilities (5)
responsib + ilities (3)
reponsi + bilities (2)
responsibilitie+s (2)
responsibil + ities (1)
responsibiliti +es (1)
res + ponsibilities (1)
resp + onsi + bilities (1)
res + pons + ibilities (1)
respon + sibilities (1)
responsibili + ties (1)
respons + ibilit + ies (1)
respon + sibilities (1)
responsibil + it + ies (1)
responsibi + lities (1)
respon + sibili + ties (1)
reponsibili + tie + s (1)

28. accompanying

ESL (n=24)

JHL (n=21)

ELM (n=25)

accompany + ing (16)
ac + company + ing (4)
accom + pany + ing (2)
accom + panying (1)
accompanying (no seg.)

)

ac + company + inqg (12)

ac + company + ing (15)

accompany + ing (5)
accompanying (no seg) (2)
accomp + anying (1)

ac + com + panying (1)

accompany + ing (7)
accom + panying (1)
accompa-+nying (1)

ac+com+panying (1)
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29. prepared

ESL (n=24) JHL (n=21) ELM (n=25)
prepare +d (11) prepare +d (7) pre + pared (11)
prepar + ed (10) prepar + ed (5) prepar + ed (6)
pre + pare +d (2) pre + pare + d (4) prepare + d (5)

prepared (no seg.) (1)

pre + pared (3)
prepared (1)
prep + ared (1)

prep + ared (1)
pre + pare + d (1)
prepared (1)

30. scientific

ESL (n=24)

JHL (n=21)

ELM (n=25)

scien + tific (14)
scienti+ fic (5)
scientif + ic (2)

scient + ific (1)

scien + tif + oc (1)
scientific (no seg.) (1)

scien + tific (13)
scienti+ fic (2)
scien + ti + fic (2)
scient + ific (1)
sc + ientific (1)
scie + ntif + ic (1)
scientific (1)

scien + tific (14)
scienti+ fic (4)
scientific (3)
scient + ific (3)
scientif + ic (1)
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Appendix 9: A classification of the English WS items
9-a: By levels of variability within segmentations

responsibilities

ESL (n=24) JHL (n=21) ELM (n = 25)

Grade 1 Grade 2 Grade 3 Grade 1 Grade 2 Grade 3 Grade 1 Grade 2 Grade 3
educated  impossible difference impossible recovery difference enable impossible difference
creative  recovery information enable educated information creative  recovery international
following enable international following  creative international following information victoriously
involved  definition victoriously goals involved definition involved educated usually
usually uncomfortable insignificance  tried usually victoriously goals definition insignificance
goals arrival furniture scarred engineer insignificance tried engineer uncomfortable
tried engineer ambitious arrival disagreement  uncomfortable  scarred accompanying furniture
scarred disagreement  insensitive accompanying furniture arrival scientific ambitious
prepared  scientific shortened prepared ambitious insensitive

competition scientific insensitive shortened
responsibilities shortened competition
accompanying competition disagreement

responsibilities
prepared

Note. Grade 1: almost all children (80-100%) in each group provided segmentations marked correct in the crude scoring system.
Grade 2: 51-79% of children provided segmentations marked as correct and the rest provided a variety of segmentations.
Grade 3: Less than half of children provided segmentations marked as correct and the rest provided a wide variety of segmentations.
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9-b: By morphological factors

Semantic transparency

Morphemic complexity

prepared

transparent opaque bi-morphemic multi-morphemic
impossible definition impossible international
recovery victoriously recovery victoriously
enable insignificance enable insignificance
difference furniture difference uncomfortable
information ambitious information insensitive
educated competition educated shortened
international responsibilities creative disagreement
creative scientific definition responsibilities
following following accompanying
involved involved
usually usually
goals goals
uncomfortable tried
tried furniture
scarred ambitious
arrival scarred
insensitive arrival
shortened competition
engineer engineer
disagreement prepared
accompanying scientific
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Appendix 10: The English WA task individual responses
*Responses marked as correct are underlined.

1. jump: jumped :: hold :

ESL (n=24) JHL (n=21) ELM (n=25)
held (18) held (16) held (17)
holded (6) holded (4) holded (4)
holding (1) holding (1)
holder (1)
holed (1)
hold (1)
2. sing: song :: live :
ESL (n=24) JHL (n=21) ELM (n=25)
life (11) life (11) lived (15)
lived (8) lived (5) life (6)
blank (3) live (3) living (3)
love (1) love (1) live (1)
live (1) die (1)
3. teacher : taught :: writer :
ESL (n=24) JHL (n=21) ELM (n=25)
wrote (13) wrote (14) write (11)
write (8) write (2) wrote (9)
blank (2) blank (2) writing (2)
written (1) written (1) writered (1)
writing (1) writed (1)
writ (1) written (1)
4. walk: walked :: shake :
ESL (n=24) JHL (n=21) ELM (n=25)
shaked (17) shaked (15) shaked (12)
shook (7) shook (5) shaking (7)
blank (1) shook (4)
shaken (1)
shakes (1)
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5. see: saw :: dance:

Appendix 10 the English WA task individual responses

ESL (n=24) JHL (n=21) ELM (n=25)
danced (21) danced (19) danced (14)
dancing (2) danct (1) dancer (8)
daw (1) blank (1) bogey (1)

dancing (1)
blank (1)
6. doll: dolls :: leaf:
ESL (n=24) JHL (n=21) ELM (n=25)
leaves (18) leaves (19) leaves (22)
leafs (6) leafs (1) leafed (2)
left (1) leafs (1)
7. heard: hear :: kept :
ESL (n=24) JHL (n=21) ELM (n=25)
keep (19) keep (19) keep (19)
blank (2) kept (1) keeping (2)
kepe (1) blank (1) keeps (1)
keept (1) stolen (1)
kepted (1) kepted (1)
blank (1)
8. dog: dogs :: person :
ESL (n=24) JHL (n=21) ELM (n=25)
people (18) people (19) people (20)
persons (6) persons (2) persons (5)
9. cried: cry :: drew:
ESL (n=24) JHL (n=21) ELM (n=25)
draw (13) draw (18) draw (18)
drow (5) dorow (1) drawing (3)
dry (3) dry (1) drewing (1)
drowed (1) drewed (1) write (1)
dre (1) blank (1)
drewed (1) drewed (1)
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10. children: child :: mice :

ESL (n=24) JHL (n=21) ELM (n=25)
mouse (19) mouse (18) mouse (22)
mices (2) mices (2) mices (3)
micen (1) me (1)
mic (1)
blank (1)

11. healthy: unhealthy :: similar :

ESL (n=24) JHL (n=21) ELM (n=25)
unsimilar (12) unsimilar (9) similarity (10)
different (5) different (7) unsimilar (5)
blank (3) blank (2) different (2)
similarly (2) not similar (1) blank (2)
insimilar (1) odd (1) same (2)
dissimilar (1) dissimilar (1) opposite (2)

not similar (1)
similest (1)
12. happy: happiness :: high :

ESL (n=24) JHL (n=21) ELM (n=25)
highness (12) highness (7) higher (16)
height (3) height (4) highness (4)
highest (2) hight (3) hight (1)
blank (2) blank (4) highest (1)
higher (1) higher (2) top (1)
short (1) low (1) far (1)
hight (1) blank (1)
tall (1)
low (1)

13. work: worker :: invent:
ESL (n=24) JHL (n=21) ELM (n=25)
inventer (19) inventer (10) inventer (9)
inventor (2) inventor (9) invented (8)
invented (2) invented (1) inventor (2)
blank (1) blank (1) blank (2)

inventing (1)
invention (1)
invitation (1)
inventioned (1)
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14. final : finally :: separate :

Appendix 10 the English WA task individual responses

separated (2)
separating (1)

ESL (n=24) JHL (n=21) ELM (n=25)
separately (18) separately (17) separated (10)
blank (3) separated (1) separately (5)

separating (1)
unseparate (1)

separation (4)
separating (3)

blank (1) apart (1)
separater (1)
blank (1)
15. tight: tighten :: large :
ESL (n=24) JHL (n=21) ELM (n=25)
largen (16) largen (15) larger (13)
blank (3) larger (3) largen (6)
larger (2) enlarge (2) big (2)
small (2) tiny (1) largest (2)
enlarge (1) small (1)
larged (1)
16. anger: angry :: strength:
ESL (n=24) JHL (n=21) ELM (n=25)

strong (9 strong (13) strong (16)

blank (8) stronger (3) strengthen (4)

stronger (2) no strength (1) blank (2)

strength (2) strengthened (1) stronger (2)

strongly (2) strengthen (1) strengthed (1)

strengthry (1) strengthening (1)

blank (1)

17. private: privacy :: necessary :

necessaricy (1)
neceste (1)
necessary (1)
necessaricy (1)
unnecessary (1)

necessity (1)

ESL (n=24) JHL (n=21) ELM (n=25)
blank (10) necessarily (7) necessarily (8)
necessarily (6) necessity (6) unnecessary (5)
necessarys (1) blank (6) blank (4)
necessa (1) no (1) necessary (4)

necessary (1)

necesser (1)
necessarier (1)
necessaryed (1)
necessaring (1)
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18. magic : magician :: piano :

Appendix 10 the English WA task individual responses

ESL (n=24) JHL (n=21) ELM (n=25)

pianist (15) pianist (17) pianist (15)

blank (5) blank (2) pianos (4)

pianonian (2) pianition (1) pianist (2)

pianian (1) pianos (1) pianoer (1)

pianos (1) pianoesed (1)
pianodener (1)
pianoer (1)

19. tie : untie :: appear :

ESL (n=24) JHL (n=21) ELM (n=25)
disappear (11) disappear (17) disappear (10)
unappear (8) disapier (1) appeared (6)
blank (4) unappear (2) appearance (3)
appeared (1) blank (1) appearing (2)

disappear (2)
unappear (1)
blank (1)
20. decision : decide :: action :
ESL (n=24) JHL (n=21) ELM (n=25)

act (15) act (12) act (6)

blank (5) blank (7) blank (6)

active (1) activate (1) actions (5)

acter (1) anctious (1) action (2)

actionet (1) actionision (1)

actioned (1)

desaction (1)
acted (1)
actioned (1)
auctioning (1)

acting (1)
21. good : better :: low :
ESL (n=24) JHL (n=21) ELM (n=25)
lower (15) lower (15) lower (20)
blank (4) high (3) high (1)
high (3) blank (2) bad (1)
bad (1) worse (1) higher (1)
higher (1) lowered (1)
blank (1)
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22. treatment : treat :: response :

Appendix 10 the English WA task individual responses

25. adequate :

ESL (n=24) JHL (n=21) ELM (n=25)
respond (7) respond (9) respond (8)
blank (6) blank (5) responsible (6)
responsible (4) responsibility (2) responsive (2)
sponse (2) reason (1) responded (2)
responsement (2) sponse (1) react (1)
respo (2) reply (1) speak (1)
responsed (1) responded (1) reply (1)

rist (1) response (1)
responsed (1)
responsement (1)
responser (1)
23. mess : messy :: effect :

ESL (n=24) JHL (n=21) ELM (n=25)
effecty (11) effective (9) effected (8)
effective (4) effected (4) effective (4)
blank (3) blank (2) effecting (4)
affect (2) effecting (1) effection (3)
effection (1) uneffect (1) effects (2)
effected (1) effecter (1) effecter (1)
effection (1) effectively (1) effectively (1)
effectly (1) effection (1) effect (1)

effects (1) blank (1)
24. push : pushed :: lose :
ESL (n=24) JHL (n=21) ELM (n=25)
lost (15) lost (15) lost (12)
losed (9) losed (4) loser (7)
losened (1) loss (3)
low (1) loosen (1)
losen (1)
losed (1)
inadequate :: fair :
ESL (n=24) JHL (n=21) ELM (n=25)
unfair (22) unfair (18) unfair (18)
faired (1) fairing (1) fairer (3)
blank (1) blank (1) blank (2)
hair (1) fairness (1)
fairing (1)
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26. help : helped :: say :

Appendix 10 the English WA task individual responses

ESL (n=24) JHL (n=21) ELM (n=25)
said (23) said (19) said (22)
sayed (1) sayed (1) saying (1)
blank (1) sayer (1)
blank (1)
27. lucky : unlucky :: possible :

ESL (n=24) JHL (n=21) ELM (n=25)
impossible (15) impossible (9) impossible (13)
unpossible (5) inpossible (9) inpossible (8)
blank (2) unpossible (3) blank (2)
possible (1) can (1)
possibly (1) possibility (1)

28. long : length :: wide :

ESL (n=24) JHL (n=21) ELM (n=25)
width (19) width (15) wider (13)
blank (2) blank (4) width (10)
wider (2) fat (1) widen (1)
small (1) widen (1) blank (1)
29. warmth : warm :: enthusiasm :
ESL (n=24) JHL (n=21) ELM (n=25)

enthusiastic (13) enthusiastic (11) enthusiastic (7)

blank (8) blank (9) blank (5)

enthusias (1) enthusiasm (1) enthusiation (2)

enthuse (1) existed (2)

enthusia (1)

inthusiasm (2)
enthusiasm (2)
enthusiasmer (1)
cold (1)
enthusiamed (1)
enthusiase (1)
enthusiast (1)
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30. longer : long :: wealthier :

Appendix 10 the English WA task individual responses

ESL (n=24) JHL (n=21) ELM (n=25)
wealthy (8) wealthy (11) wealth (10)
wealth (8) wealth (5) wealthy (5)
blank (6) blank (4) wealthey (1)
wealthier (1) poorer (1) blank (4)
wealthierer (1) wealthierer (1)

which (1)
weal (1)
wether (1)
short (1)
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Appendix 11: A classification of the English WA items
11-a. By levels of variability within WA responses

ESL (n=24) JHL (n=21) ELM (n=25)

1 2 3 1 2 3 1 2 3
danced held life danced held shook/shaken leaves held life
people  wrote/written  shook/shaken  leaves life height people danced  wrote/written
inventor leaves height keep wrote/written enlarge mouse keep shook/shaken
unfair keep enlarge people dissimilar necessity lower draw dissimialr
said draw strong draw strong respond said strong  height

mouse necessity mouse pianist effective impossible pianist  inventor
dissimilar disappear inventor act unfair  separately
separately respond separately  lower enlarge
pianist effective disappear lost necessity
act wealthy unfair width disappear
lower said enthusiastic act
lost impossible  wealthy respond
impossible effective
width lost
enthusiastic width
enthusiastic
wealthy

Note. Grade 1: almost all children (80-100%) in each group provided segmentations marked correct.
Grade 2: 51-79% of children provided segmentations marked as correct and the rest provided a variety of responses.
Grade 3: Less than half of children provided segmentations marked as correct and the rest provided a wide variety of responses.
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11-b. By morphemic complexity

morphemic complexity

mono-morphemic bi-morphemic
life danced
held leaves
wrote/written dissimilar
shook/shaken inventor
keep separately
people enlarge
draw necessity
mouse pianist
height disappear
strong lower
act effective
respond unfair
lost said
impossible
width
enthusiastic
wealthy
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Appendix 12: Segmentations marked as correct - Japanese WS task

Target items

Accepted segmentations

WL D “to boast”

/N3DFx “package”

1% & “brightness”

Y] “unkind”

L7 “weak points”

D5 LYY “unique”

1ZH 5 “to praise”

ZIE S N “treat”

= 5 ¥ < “to shine”

K X “heavy snow”

END “to feel cold”

W=\ “cold”

PKE 720N “to want to swim”

IZE 9T “merrily”

# 2% “to think”

B> L “confectioneries”

BL A “fun”

AR “carelessness”
FH7=UN “to want to investigate”
b 572772 “was dangerous”

1A 72 “carried (past tense)”
B[ “sheer white”
IBHRELDND “toenvy”
SWL o7z “was lonely”

T 1X72 “bare skin”
A2 “want to eat”

Kb B> 7= “was soft”

OOz “echoed (past tense)”
H.ifi HZ “conscientiously”
1P L < “violently”

WX+ 5 fiba+ ru/

/N 3D7% [ko + zutsumi/
B % + & Jakaru + sa/

R+ B8] [fu + shinsetsu/
55+ A lyowa + mi/

DT 5 L+ /mezurashi + i/
\Z® + % home + ru/
Z+1% 9 Ut /go + houbi/

= 5+ & < [kira + meku/
K+ & Joo + yuki/

FE+ /3% [samu + garu/
%741 fume + tai/

Pk X + 72\ Joyogi + tai/

(2 &>+ 12 Inigiyaka + ni/
%= %2+ % Ikangae + ru/
F+7>L /o + kashi/

HE L+ 7 [tanoshi + mi/
AR+EE /ffu+ chii/

X+ 72\ [shirabe + tai/

55772+ > + 7= labuna + kat + ta/;
55720 + 7= labunakat + ta/
1#E A+ 77 /hakon + da/

H. 5 + 4 /mas + shiro/
9 BR°F L4235 Jurayamashi + garu/

XN +A>o + 7= [sabishi + kat + ta/:
XN Lo + 77 [sabishikat + ta/
¢+ 1%7Z /su + hada/

A+ 720 ftabe + tai/

b B+ hro + 7= lyawaraka + Kat + ta/;

R 5o + 72 lyawarakakat + ta/ “was soft”
O+ 72 [hibii + ta/

E1H H + 12 /majime + ni/

17 L+ < /hageshi + ku/
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Appendix 13: The Japanese WS task individual segmentations (version A)

*Responses marked as correct are underlined.

1. WiE3

ESL (n=13) JHL (n=17) JLM (n=13)
WiE+ % (11) W+ 5 (12) WE+ % (12)
WHIED (1) WHIED (5) WHIED (1)
WIES (1)
2. /I oOH:

ESL (n=13) JHL (n=17) JLM (n=13)
/N5 DF(9) IN+SDF(9) N2 (T)
INSO+ T (2) /NS + o7 (5) /NSO + 7% (5)
/NSO (1) /NS4 T (3) /NSO (1)
IND+DF(1)

3. HB
ESL (n=13) JHL (n=17) JLM (n=13)
BH% + & (10) {2+ & (11) 2+ & (10)
B+ & (3) B+ 2% & (5) B+ & (3)
% X (1)
4. B
ESL (n=13) JHL (n=17) JLM (n=13)
A+ #iY] (8) B+ (9) A+ 818 (10)
RELA+9) (4) A +HY (7) RE A+ (2)
R+H+4) (1) RHEY) (1) THA+E ()
5. XbH

ESL (n=13) JHL (n=17) JLM (n=13)

L+ (23) L+ 7 (16) L+ (23)
Eba (1)
6. HTH LW

ESL (n=13) JHL (n=17) JLM (n=13)
HDEHL+EWV(E) | HTEHL+n(E) | HTH LV (6)
DT H+ LV (B) DT 5+ LU (B) DT H+ LV (4)

DT+ H LW (3) DT H LW (D)
DTH L (2) HD+FTH LUV ()
HDHTHLNEL) [ HT+HELLWV ()
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Appendix 13 the Japanese WS task individual responses (version A)

7. 1205

ESL (n=13) JHL (n=17) JLM (n=13)
FH+ 5 (12) O+ 5 (13) EFH+ 5 (13)
125 (1) EF+ 55 (3)

1EH 5 (1)
8. ZIEH>V

ESL (n=13) JHL (n=17) JLM (n=13)
Z+H1E 9 0 (8) Z1ES +HON9) 2139 0N(8)
Z1E+ 50N E) ZH1E S V() Z1ES T (4)
Z1EH ) EIN0) ZIEH V(D)

IEH V()
9. EH¥HL

ESL (n=13) JHL (n=17) JLM (n=13)
HH+< (8) xHH+< (8) X5+ (7)
EH+H< (4) XH+H<(7) X5 +H<(4)
ZHH< (D) ZHH< (2 EHH< (1)

X+HH< (D)
10. K &

ESL (n=13) JHL (n=17) JLM (n=13)
R+wpx (11) K+ X (16) K+upx (13)
Kup+% (2) KupZ (noseg.) (1)

11. R 5

ESL (n=13) JHL (n=17) JLM (n=13)
FE+ 235 (8) E+ND (13) 4235 (9)
LN+ 5 (5) ENR+ 5 (4) R+ 5 (4)
12. Iz

ESL (n=13) JHL (n=17) JLM (n=13)
e AN () #4720 (8) AN ()
H+720 (5) Wi+ (8) H+720 (5)

721> (no seg.) (1)
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13. K E 7=

Appendix 13 the Japanese WS task individual responses (version A)

ESL (n=13)

JHL (n=17)

JLM (n=13)

KE 47210 (8)
K+ E720(2)
KET=4+1 (2)
K+E+720 (1)

PE 47210 (9)

T+ =720 (4)
KET-+10(2)

P+ X720 (1)
Pk Z 721> (no seg.) (1)

KE+720> (6)
P+ X720 (5)
KET=4+1 (2)

14. IZ&ERHNIT

ESL (n=13) JHL (n=17) JLM (n=13)
ICER+HIZ (1D | I ERe+1T (8) ICEL+1Z (12)
ICERHNT () [ ITER+ 2T (B) I+ LI (1)

IZE++1T (1)

ICER+ 1+ (1)

IZE 00T (1)

12 RN (no seg.) (1)
15.%82%

ESL (n=13) JHL (n=17) JLM (n=13)
Zx+ 5% (10) EZx+5% (1) EZ+5(9)
EZ+2% (3 Z+ 2% (6) E+ 25 (4)
16. B L

ESL (n=13) JHL (n=17) JLM (n=13)
B+ L (11) B+ L (10) B+ L (10)
B+ L (2) B+ L 4) B2+ L (3)

B2 L (3)
17. B L&

ESL (n=13) JHL (n=17) JLM (n=13)
H L+ 7 (8) H L+ 7 (14) HLU+ 7 (11)
B+ L7 (5) B+ LA (3) B+ LA (2)
18. REE

ESL (n=13) JHL (n=17) JLM (n=13)
AHEE (9) A+ EE (10) AHEE (9)
RE+E (9) R+ (7) RE+E (9)
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Appendix 13 the Japanese WS task individual responses (version A)

19. |72

ESL (n=13)

JHL (n=17)

JLM (n=13)

X+ 720 (6)
T+ 720 (4)
7=+ (3)

PR +7200 (12)
AT+ (2)
AR+ 7200 (L)
P+ 720 (1)
P70 (1)

g+ 720 (7)
FHATZ 41 (4)
P+ 2720 ()

20. b5 oT2

ESL (n=13)

JHL (n=17)

JLM (n=13)

BT 1 o 7 (1)
HEEo+77 (1)
b St It 1o (L)

et o T (12)
H57rho +72 (3)

b7t o - (10)
S o+72 (1)

bR+ IRho T (1)
B SR Mo T (1)

B+ IRho T (1)
B+ R ho T (1)

21. BATE
ESL (n=13) JHL (n=17) JLM (n=13)

HA+ 72 (8) HA+72(9) HA+ AT (T)
E+ AT (5) -+ AT (8) E A+ 72 (6)
22.E»-H

ESL (n=13) JHL (n=17) JLM (n=13)
Ho+H(7) Ho+H(12) H -+ H (10)
H+-oH((5) H+-H (4) H+-5H(3)
H [ (noseg.) (1) H. M (noseg.) (1)
23. 9 bRELMBS

ESL (n=13) JHL (n=17) JLM (n=13)

O HLRFEL+AD (10)

IHRELEDD (6)

IHREFLAD (3)

55 +E LS (3)
5HRE LR+ ()

IHRELHAS (1)

5 BHRE L+ (1)
5B E LS (1)

IHRE+FLDD (2
55R0F+ LA+5 (1)
HEREFL+2S (L)
IHHERELDED (D)

I BHRFE LA S (noseg.) (1)

24, EO'Lo Tz

ESL (n=13) JHL (n=17) JLM (n=13)

SO hoTe (12)
SR> +72 (1)

X0 L+ (12)
Sy +72 (4)
SO Lo Te (1)

SOl o (1)
SR> +72 (1)
SO Lo T= (1)
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Appendix 13 the Japanese WS task individual responses (version A)

25. 9% 72
ESL (n=13) JHL (n=17) JLM (n=13)
T3 (8) T3 (8) T +HI1E72 (10)
FIE+72 (4) FIE+72 (8) FIE+7 (3)
91372 (no seg.) (1) 91372 (no seg.) (1)
26. BT
ESL (n=13) JHL (n=17) JLM (n=13)
B+ 720) (6) A ~+7-0 (10 A_+720) (6)
B4 (4) B0 (4) B2+ (5)
£+ 7200 (3) 720 (1) BTN (Q)
B2+ (D)
B+720 (1)
21. R o Mho Tz
ESL (n=13) JHL (n=17) JLM (n=13)
b5 I+ h o7 (9) b 5N+ ot (10) b bn+inots (12)
bbb+ oTz (3) L Lo +72 (4) Lbh oo +72 (1)

Kb Hho+72 (1)

B+t (1)

b b+ +77 (1)
R+ b LI+ (1)

28. O\ T2

ESL (n=13) JHL (n=17) JLM (n=13)
OO+ W7z (6) OV +72 (10) DWW +72 (8)
[ONONAR S ()] O+ 7= (6) [ONO SAYN ()

O+ = (2)
O+ U+ = (1)

O+ TV +7- (1)

29. HiE A I

ESL (n=13) JHL (n=17) JLM (n=13)
B A 412 (11) i H 412 (11) Eif B 12 (12)
Him+ B2 (1) Hifi+ B2 (2) B4 B (1)
P41 HIC (1) B4 H+12 ()

HiiHIZ (2)

30. 1ZiF L <

ESL (n=13) JHL (n=17) JLM (n=13)
TFL+< (D) T L+< (14) 2 L+< (13)
X+ L< (5) ZF+L< (2)
L (D) T L Q)
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Appendix 14: A classification of the Japanese WS items

14-a. By levels of variability within segmentations

ESL (n = 13) JHL (n=17) JLM (n = 13)
1 2 3 1 2 3 1 2 3

WD INDD I T2 KbA WD HFHLL WiEa IND DI HTHLN
L& GRS AR R INTD DI NI =LY Jbo A GRS 151004
BV ALY [ONONAY I 3 PP 1 EPRYSY =501 FH5 Y] KET=0
Kupx HTH LW HoH L) 7= Kpx TEHOW Az
E25 NEERON 1TIFLL 1ZH5 e/ [ZE M FEIND
SSYND x55< JEND HERFLMND AL In B
HSIRINoT FEND VRE T2 EREY- HoPH EZ25
HoH W= 25 IHRELND BnrL
STz KE T kL IULoT= RIEE
Him A Ex25 REE Rbbhotz AR

> APt T HmEBIZ HERMNo T

RHEE HSIRINoT 1L HAT

AT AT WD SREY

HIHRELND EVLHoT- [NV

FIE7E fr 72

b LD RHBHNSTE

T L [NV

HiHIZ

Note. Grade 1: almost all children (80-100%) in each group provided segmentations marked correct.
Grade 2: 51-79% of children provided segmentations marked as correct and the rest provided a variety of responses.
Grade 3: Less than half of children provided segmentations marked as correct and the rest provided a wide variety of responses.
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14-b. By levels of semantic transparency

Transparent Opaque
INDD T A )
AHY) 5
NN ESSR0) L
EHH< HFH L
RipE EXS)
KET-0 N D
IZERMNIT N
BERD H LI
BL ORI
ANEE AT
G iy IBLRELNLD
HoH SWLroTe
EREYE [ONONAYs
B0 IR L<
R Lo T
HHIZ

14-c. By levels of script type

Hiragana-only Hiragana + Kanji Kanji-only
Wit INTS DT BLY)
L7 HD NER
DFH LN Rup &

35 D
N ESR0) H 7=
T HH< KE T2
IZERMNIT EZD
Bl LI
bS50 T AT
IHLRELND WA
SO Lotz HoH
EREYs AN
R Lol HEHIC
[ONONAYS

T L<
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Appendix 15: The Japanese WS task individual segmentations (version B)
For children in Years 5-6 or older
*Segmentations marked as correct are underlined.

1. bbrEiZLWn

ESL (n=11) JHL (n=4) JLM (n=14)
Hbi=Z+ L (6) Lo+ LW () | bbbz L 4+ (7)
H+727Z L (2) b+ L) | H7=72+ L (6)
bl +7Z L (1) bl L+ Q) | Ho+7=72 L (1)
bbb+ ()

H7=72 L (noseg.) (1)
2. EhT
ESL (n=11) JHL (n=4) JLM (n=14)

fEh+7- (9) & -+h7- (3) fEL+ 7= (14)
fE+n7z (2) Ehn+7- Q)
3. FEEW

ESL (n=11) JHL (n=4) JLM (n=14)
I+ H ik (6) I+ ik (2) I+ H % (8)
FEH +7k (4) FEH -+ (1) FEH + 5% (6)
FEH T, (no seg.) (1) FEH T, (no seg.) (1)
4. AERD

ESL (n=11) JHL (n=4) JLM (n=14)

WE+ 55 (9)
BN+ 5 (2)

E+ 55 (2)
BN+ 5 (2)

A+ 332 (12)
BN+ 5 (2)

5. R 5

ESL (n=11) JHL (n=4) JLM (n=14)
w2+ 5(8) =+25 ) w®x+5 (11)
=+25 () w22 +5 (1) =+25 ()
6. Iho<

ESL (n=11) JHL (n=4) JLM (n=14)
Sh+2L (D Th+25< (2) Ih+-25< (D)
IHHo+< (4) THhHo+< (2 oo+ (1)
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Appendix 15 the Japanese WS task individual segmentations (version B)

7. IZ&Sholz

ESL (n=11) JHL (n=4) JLM (n=14)
Cht o (10) | est o ) st AT (12)
IZ5+ 2o 4+ 72 (1) W25 o +72 (1) IZ5+ 022 4+ 72 (2)

IS5 +ho+72 (1)

8. EAT

ESL (n=11) JHL (n=4) JLM (n=14)
A+ AT (8) E+ AT (4) A+ 72 (8)
A+ (3) i+ A7 (6)
9. ERY

ESL (n=11) JHL (n=4) JLM (n=14)
BE+&% (1) HEAHHET (3) E+%&d (14)

B+ (1)

10. =< EL X

ESL (n=11) JHL (n=4) JLM (n=14)
=< EFL+ 10 <E+LE® < EFL+E (12
=<E+LEQ L<EL+EQ <E+LE(©Q
11. /DR E

ESL (n=11) JHL (n=4) JLM (n=14)

UL (11) DL (4) TR E (14)
12.f Tz

ESL (n=11) JHL (n=4) JLM (n=14)
12 C+7-1 (10) FEL+7203) 2 C+721 (10)

& L7+ (1)

E U7+ (1)

EL=+\ (49)

13. LW
ESL (n=11) JHL (n=4) JLM (n=14)
B L4\ (5) L+ (3) L+ (10)

B+ L (5)
B LV (no seg.) (1)

R+ L (1)

B+ L\ (4)
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Appendix 15 the Japanese WS task individual segmentations (version B)

14. W3 Y 72
ESL (n=11) JHL (n=4) JLM (n=14)
DT +720(6) [T+ (2) DT +7-0 (12)
DT+Dn @) | DT+ () DD 7=+ (2)
DTV 7=+ (1) DT+ ()
15. D&Y TIZ
ESL (n=11) JHL (n=4) JLM (n=14)
O+ Tz (6) DL +TiIZ(® e THIZ(
O &Y THIZ(B) 0L THiZ @ D& +TI2 (D
16. L7295
ESL (n=11) JHL (n=4) JLM (n=14)
L2+ (8) LA+ (2 L%+ 9 (14)
LL+729 (2) LL+%29 (2)
L+ L7729 (1)
17. R EL
ESL (n=11) JHL (n=4) JLM (n=14)
FRA+< (8) FHE+< (2 F+EL (8)
F+HEL () F+HL () #H A+ < (6)
18. R/ABH
ESL (n=11) JHL (n=4) JLM (n=14)
7R+ 3B (10) AR+ (2) R+ (11)
RO+ (1) RO+ (1) R+ (3)
AZNBHE (no seg.) (1)
19. E 5L
ESL (n=11) JHL (n=4) JLM (n=14)
XHH+<(9) XHH+< (2 XHH+< (13)
H+H<(2) b6 +H< (1) b6 +H< (1)
T+6H< (D)
20. 5L
ESL (n=11) JHL (n=4) JLM (n=14)
SEDL+V(6) HAZb+ LU (3) SEDb L+ (D)
S+ LV (4) S bLAV (1) S b+ LW (7)
HAE+bLuv ()
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Appendix 15 the Japanese WS task individual segmentations (version B)

2. KoL
ESL (n=11) JHL (n=4) JLM (n=14)
RK+HH L (11) RK+HH L (4) RK+HH L (12)
KH5+L (2
22. 137200 &

ESL (n=11) JHL (n=4) JLM (n=14)
12720+ & (9) X722+ E (3) 7200+ & (9)
X2+ E (1) 7200+ & (1) e+ & (3)
X720+ E (1) 1R+ E (2)
2. BLN

ESL (n=11) JHL (n=4) JLM (n=14)
B+ Lo (10) B+ Loh(3) B+ Lo (13)
BLo+H () BLo+ () BLo+n ()
24. B LA

ESL (n=11) JHL (n=4) JLM (n=14)
BLL+7(9) B+ LA () B+ 24 (11)

B+ L& (2 BL+2 (1) B+ L&)
25. < bLhrol

ESL (n=11) JHL (n=4) JLM (n=14)
<PHL+Mmo72(10) | <bL+1o7=(4) <bL+o7=(12)
<bLhro+72(1) <bLhros+72 )
26. A H NN

ESL (n=11) JHL (n=4) JLM (n=14)
H Bz (10) HH+ Wz (3) B+ 7z (6)
HHOW+72 (1) HHU+ 0z (1) HHOWW+ 72 (6)

BB+ TN = (2)

27. REH

ESL (n=11) JHL (n=4) JLM (n=14)
AR+ 5EH (11) R+ 55 (4) £+ 5EH (13)

Rz 44 (1)
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Appendix 15 the Japanese WS task individual segmentations (version B)

28. 2 <& BT

ESL (n=11) JHL (n=4) JLM (n=14)
REED+EV (10) REED+0 (3) REED+EV (12
REEDE+HN (D) REE+FDIEV (D 2 EDTH(2)
20. L&V T

ESL (n=11) JHL (n=4) JLM (n=14)
L0 +1Z(11) L&Y+ (3) L& h 41 (14)
LE+0IZQ)

30. FEERE.CH
ESL (n=11) JHL (n=4) JLM (n=14)
JE + B0 (11) RS +.0 (3) I+ B0 (14)
MEBIL (1)
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Appendix 16: Responses marked as correct - Japanese WA task

Target items

Accepted responses

l. 69 :&bofk:: k5
/kirau : kiratta :: kuru : /
2. K:BXK : AW -
/kome : okome :: nomimono : /
3. 2D B BH: Kby
/nagame : nagameru :: kumori : /
4, HHOTH:bbTk @ e .
/awateru : awateta :: nemuru : /
5. B ER ik
/hiru : mahiru :: aka : /
6. BEALV: BEALND 1 BV
/osoroshii : osoroshigaru :: atsui : /
7. WEELPoTZ : NWIELWY 10 EE Lol
/isamashikatta : isamashii :: mabushikatta : /
8. Bz B i iRATE
/ugoita : ugoku :: yasunnda : /
9. M : KM 2 IFd8:
/ame : ooame :: kega : /
10. J@HB B/ i TPhNB
fitagaru : itai :: kowagaru : /
11. Loz fELW 15 BRFE Lo T-
fisogashikatta : isogashii :: urayamashikatta : /
12 H:/NAE: =
fishi : koioshi :: koe : /
13. BFU: BFS 0 e Luy
/kurai : kurasa :: muzukashii : /
14. BV Ehotz 11 Eeu:
/omoi : omokatta :: samui : /
15. B8 AEHK 0 B
/goukaku : fugoukaku :: imi : /
16. 72DH : I=DFp : : Fx\> :
/tanomi : tanomu :: tetsudai : /
17.593<H W0 : 9 F< ootz 1t U
/usugurai : isugurakatta :: fukai : /
18. =315 : Stz AL
/katadukeru : kataduketa :: isogu : /
19. Ky BERP :o
/yonaka : mayonaka :: naka /
20. ELW:ELL 1 & _
/utsukushii : utsukushiku :: tooi : /
21. B EEHE : : +4
/keikaku : mukeikaku :: jiibun : /
22. MATA : DAVTZAZ i o LA
/kantan : kantanni :: nesshin : /
23. W B :  XITFA:
/sake : osake :: kigen : /

284

se7= Ikita/ “came”

K74 lonomimono/
“beverage”

<% % /kumoru/
“to become cloudy”
tate > 7= Inemutta/
“slept (past tense)”

H o R /makka/

“bright red”

23 % [atsugaru/

“to feel hot”

% 5 LV /mabushii/
“dazzling”

IKTe lyasumu/

“to rest”

KT lookega/

“big injuries”

Z DU Ikowai/

“scary”

9 R B F LW Jurayamashii/
“to envy”

ZZx% () Ikogoel
“whisper (noun)”
T3/ L & Imuzukashisa/
“difficulty”

ST/ 72 [samukatta/
“was cold”

HEELE /muimi/
“meaningless”

F5 H fetsudau/

“to help”

&7~ 7= [fukakatta/
“was deep”

2072 fisoida/
“hurried (past tense)”
A7 /mannaka/
“right in the middle”

1 < /tooku/

“far”

A+43 /fujibun/
“insufficient”

BT /nesshinni/
“enthusiastically”

Z & F A Igokigen/
“good mood”




24, @I /X 1 oL

/itamu : itasa :: natsukashimu : /

25. LTAE: LT @ =B :
/shizunda : shizumu :: taoreta :

26, B5HI :WBHN: HBHI:
/yurusa : yurui :: akarusa : /

27. R otz i X FhLu:
lyasui : yasukatta :: hazukashii :

28. FHELL FHhELW @ i<

/machidooshiku : machidooshii :: chikaku :
29. K& : KWt FFLE .

[/futosa : futoi :: suzushisa : /
30. #ES W=V L TS

/asobu : asobitai :: sakebu : /

7227 L & [natsukashisa/
“nostalgia”

7=k % ltaoreru/

“to fall over”

B3 %\ fakarui/

“bright (light)”

L322 Lo 7= Thazukashikatta/
“was embarrassing”

v [ehikail

“near”

49 L\ [suzushii/

“cool (temperature)”

ST OV [sakebitai/
“want to shout”
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Appendix 17: The Japanese WA task individual responses (version A)

1. &59 :&bofz: 133

ESL (n=13) JHL (n=17) JLM (n=13)
7= (1) K- (12) k7= (12)
< AHo7- (1) Blank (3) Blank (1)
k7 (1) E0FELEO

< B (1)
2.k BX: kL4 -

ESL (n=13) JHL (n=17) JLM (n=13)
B (7) B (11) B (10)
Blank (3) Blank (3) DEet D (2)
7= D (2) DT (1) Blank (1)
wEed D (1) 24 (1)

SO0 (1)
.M ndBH: Kby

ESL (n=13) JHL (n=17) JLM (n=13)
<H 59 <H5(13) <H2% @D
Blank (2) Blank (2) Blank (2)
<H (D) <H (1)
<HH5 (1) <H-T@)

4. HbTH : HbbTlh: : hird

ESL (n=13) JHL (n=17) JLM (n=13)
tr-7- (9 te-~7- (13) nir-7- (10)
ke (4) nT? Q) - (2)
Rie7-u (1) Tz Q) ko @
e (1) ez (1)

- (1) Rie->T- (1)
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Appendix 17 the Japanese WA task individual responses (version A)

5B . ER: K
ESL (n=13) JHL (n=17) JLM (n=13)
B/ EoMR/Fom/BEoMRkO6) | BR/E-o0,/ B0k (T) BR/F o0/ Bk (11)
TR (2) TRV (4) AR (1)
Blank (2) EhHon (2 ARV (1)
FhHn (1) Blank (2)
v 7 (1) R% (1)
b (1) FHr Q)
6. BEALW : BEALDD : : BV
ESL (n=13) JHL (n=17) JLM (n=13)
ZN5 (9) Z0% (13) ZN5 (9)
Blank (2) Blank (1) <725 (1)
H o720 (2) Hohot- (1) %95 ()
Hou (1) Blank (1)
HoOWAT (1) oD (1)
T WEELDPol : ISELW: 5 Lok
ESL (n=13) JHL (n=17) JLM (n=13)
EF5LWV 312 EFSLLAYD EF5LWV 312
Blank (1) Blank (1)
8. B B ¢ L RATE
ESL (n=13) JHL (n=17) JLM (n=13)
ke (12) ke (15) iie (12)
34 (1) AL 72 (2) KE 2o 7- (1)
9./ : R : : 12
ESL (n=13) JHL (n=17) JLM (n=13)
KiFas (12) KiF a3 (15) Kitas (12)
Blank (1) J3D (1) I 5 (D)
Blank (1)
10. @35 : @V : : ZHhh5b
ESL (n=13) JHL (n=17) JLM (n=13)
b (12) Z b (15) b (12)
Blank (1) ZON(2) ZAAEQ)
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Appendix 17 the Japanese WA task individual responses (version A)

11.fC Lo cfC LV :

) BRELNDE

ESL (n=13)

JHL (n=17)

JLM (n=13)

9 HRFE LV (13)

IHRE LV (AT)

I BHRELV(13)

12. /8 /MG 7

ESL (n=13) JHL (n=17) JLM (n=13)
2% (9 2% (9 2z 10
Blank (2) Blank (4) BTz Q)
2z ZZx(©2 mEZx Q)
57z Q) nEZZ ) a9 (1)

ZzL @
13. BV (X ;e LV

ESL (n=13) JHL (n=17) JLM (n=13)
PFnLE 12 L& (16) TP ML E (9)
oLy (D) TP Lotz () Tedu (3)

Lt 9 (D

14. BV : o7z 0 e

ESL (n=13) JHL (n=17) JLM (n=13)
XTehot- (12) Xteno7- (16) XTeho7- (12)
Blank (1) Sty (1) xeEH (1)

15. B4 : AEHK: B :

ESL (n=13) JHL (n=17) JLM (n=13)
Blank (8) Blank (7) MR, o Ix (5)
HEELTouTx (4) REH (5) REER (3)
RER (1) BT Teu A (2) Blank (3)

B (2) RE Q)
W< (1) BN bND (D)
16. 72D H : I=DEe : : F&\

ESL (n=13) JHL (n=17) JLM (n=13)
Tz H (9) F59 (12) FzH (11
Blank (2) Fanie (3) Blank (1)
BFLEW (D FEWELEZ Q) Fl->T Q)
Fir-o7= (D Fo5 (1) Firo7= (1)
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Appendix 17 the Japanese WA task individual responses (version A)

17. 5F< bW : 5 oholz TR .

ESL (n=13) JHL (n=17) JLM (n=13)
Hho7- (11) -7 (16) Hh-7- (12)
Blank (2) Blank (1) ST (1)

18. 2 /=31F B : =Stz AL

ESL (n=13) JHL (n=17) JLM (n=13)
A7 (10) VAV )] A7z (10)
Blank (2) 20572 (3) NWZEWTNS (1)
207 (1 axET WZEWTE (1)

2= @ WZERLW (1)
W7z (1)

27 ()

275 (1)

WZE otz (1)

19. &R BERH :

ESL (n=13) JHL (n=17) JLM (n=13)
FARDFEAR S EAF(S) FADSEAT S BEATO) | AT EAT (8
F20EH(2) Blank (2) Blank (4)

Blank (1) B (1) FIziEVv 5 (1)
& @ 720> (1)
Lo () F207= Q)
F Lo 7- (1)
z &)
F720 (1)
20.ELWVW:ELL @ BV
ESL (n=13) JHL (n=17) JLM (n=13)
L /=L (1) Ex /=L (1) LB mEL (1)
=< (2) =< (2) VTV (1)
mL< (1) =< (1)
Lo < (1)
o< (1)
95 <
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Appendix 17 the Japanese WA task individual responses (version A)

21, Bt : MEEE : ;4
ESL (n=13) JHL (n=17) JLM (n=13)
R+55/ 5T 95 (B) Blank (7) Blank (7)
Blank (5) teLw 9550/ 45 B) | A +5 )
w5 155 (3) 157 (3) 145 (1)
Cw 9 5A5<(2) +4372 (1)
+43< (1) et (1)
T <720 (1) H 9+ (1)
22. ATl s DXATEAZ . o LA
ESL (n=13) JHL (n=17) JLM (n=13)
- LAz (10) - LAIZ (16) Ao LA (10)
Blank (3) Blank (1) - LA (2
o LAT (1)
23.78 B : T A
ESL (n=13) JHL (n=17) JLM (n=13)
BETA®) BEFA QD TETFA WM
T&EITFA D) Blank (2) BETA B
BasSA (1) XA @ Blank (1)
XFABRDBEN Q) T AT () SEFA Q)
ZFALw (1) XFAEN (D
24. @ cB/E g0 LT
ESL (n=13) JHL (n=17) JLM (n=13)

7oL E (12)
72 LV (1)

oL E (13)
2oL (1)
e omo7- (1)

2oL E (6)
72O L (5)
oo Lie (1)

oLtz (1) Blank (1)
oL &t (1)

25. LA : LTte: =BT :

ESL (n=13) JHL (n=17) JLM (n=13)

=815 (13) 7-Bhb (8 7=8h s (11)
7-8% (5) 7=z (1)
-Bhi=te (2) Blank (1)
Blank (1)
=8Bt (1)
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Appendix 17 the Japanese WA task individual responses (version A)

26. @B E BV : BHBX

ESL (n=13) JHL (n=17) JLM (n=13)

BH 50N (13) BH 50N (17) 50 (12)
Blank (1)

27. &\ - B o7 i X Fh Ly

ESL (n=13) JHL (n=17) JLM (n=13)
T Loz (11) IZ T Lo 7z (16) TN LTz (9)
0 (1) 1= (1) Blank (2)
Blank (1) T L5 ()

X Loz (D)

28. FbmELL ( Fhb®ELV : ;L

ESL (n=13) JHL (n=17) JLM (n=13)
VTV (11) I (13) TV (11)
Blank (2) rE (1) HonE (1)
< Q) Blank (1)
< E LW (1)
< L)
29. K& : K\W: :FFLX:
ESL (n=13) JHL (n=17) JLM (n=13)
T LUV (13) TP LUV (14) TP LV (12)
LIV () Blank (1)
FTFLEE (D
TP (1)
30. S EORT-W L TS
ESL (n=13) JHL (n=17) JLM (n=13)
STV (18) SOV (14) STV (10)
STz (2) Blank (3)
SFEEH (1)
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Appendix 18: A classification of the Japanese WA items

18-a. By levels of response variability

ESL (n=13) JHL (n=17) JLM (n = 13)
1 2 3 1 2 3 1 2 3
FEt= BBMAHM EHoFk FALWL FEt= Eofk 1= BERAHY |mEnk
FALL <£3% mEK KT BRAHY) |ELK <33 i o1 45
e REL-Fz FT+5 KN <35 ARV BEo¥Fk EM5% HmoMmL&
KIFH Emn5 Zhiy R -1 T+ ERN AN XK=
Zhi K= 5 BXFELLY End rEnd Ko LML E
3 bPELL FI=5 LIFMLE K= KIThH F-YAVid
LFEMLE YAV om0t FI&5 Zhi BAF
SThot: BAar WMo Tz BAd SHPFELLY B
E’h otz =N b =N b iz < 3-8 Ny fe ZEIFA
=< ZEITA BRS LY ZEITA FE=> ETFMhLhot:z
momLE FFmnLh-ot= oML Ehot= AVAOY A
tHbnd FTILL i iz <
RS SOz fzsnd
EFh Lotz B LY
ST A 3L
FTFLL 3L

STV

Note. Grade 1: almost all children (80-100%) in each group provided segmentations marked correct.
Grade 2: 51-79% of children provided segmentations marked as correct and the rest provided a variety of responses.
Grade 3: Less than half of children provided segmentations marked as correct and the rest provided a wide variety of responses.

292



18-b. By script type (used in the prompt in the target pair, not the answer)

Hiragana-only Hiragana + Kanji Kanji-only
<% k5 7R
RT D RAHY) =
EFSALMOT Z0 Bk
(+hH rAT= F
Zhhd Fizly +45
DbPELMOT EL
TFHLLY ac<
A =0
o LA B% &

ZFA i<
oML

f-Ent-

(EFmLi

vFLS

A
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Appendix 19: Individual responses in the Japanese WA task (version B)

For children in Years 5-6 or older

LB o7z : BV O TlhoTz

ESL (n=11) JHL (n=4) JLM (n=14)
DTV (8) DT (3) DTV (14
DT L @) b T (1)
DT 00M1)
W T (1)
2. K Bk g

ESL (n=11) JHL (n=4) JLM (n=14)
FBusE (10) Bk (4) Bibih (14)
Blank (1)
3.7 BB L ITEDbW

ESL (n=11) JHL (n=4) JLM (n=14)
=y e () IZE b5 (3) WZEb 9 (14
b s (1) IZXH5 (1)
&b s 1)
4. L B Lolz:  LIELV

ESL (n=11) JHL (n=4) JLM (n=14)

LT Lo (1)

LIELoiz (4)

CIF Lo (14)

5 B :ER: :H:

ESL (n=11) JHL (n=4) JLM (n=14)
FoLA() FoLAB) FoLA 014
FLAQ FLAQ
6. BZALW : BEALND : : HBRELV:

ESL (n=11) JHL (n=4) JLM (n=14)

I BHRFELAS (10) IHRELND ) IBLRFELAD (14)
I HRED (1)
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Appendix 19 the Japanese WA task individual responses (version B)

7.8< 8-  Ex¥5B

ESL (n=11) JHL (n=4) JLM (n=14)
Sz &o72(09) XzEo72Q) Xz &-7203)
Xz X7 (2 ExEW () ExEohi ()
Sz (1)
EZMNT= (1)
8 UTDS : RIFH : @ GRTD -
ESL (n=11) JHL (n=4) JLM (n=14)

KW 5 RS (11D

KEWZ H /RT3

KEWZ H/RakTh (14)

BBETWZ 5 (1)

0.5MN5 W :  ENS

ESL (n=11) JHL (n=4) JLM (n=14)
Teu HE (11) ST N (3) ST S (14)
RN (1)
10. A :/Ma ;=
ESL (n=11) JHL (n=4) JLM (n=14)
2% (09 2% () el (R))
2% (2 2z () ZHuv (1)
Blank (1)
1LV X DTN
ESL (n=11) JHL (n=4) JLM (n=14)
»TE (1D DTEE () TS (14
HTE ()
12. B\ : Eholz: LV
ESL (n=11) JHL (n=4) JLM (n=14)

b Loz (1)

T Uo7z (3)
Thior- (1)

b Lotz (14)

13. +43 : A4 BB :

ESL (n=11) JHL (n=4) JLM (n=14)
=R (8) REW% (3) Ten A IR (12)
RE (3) Blank (1) AEM (D)

B (1)
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Appendix 19 the Japanese WA task individual responses (version B)

14. A @ : : 27DV .
ESL (n=11) JHL (n=4) JLM (n=14)
ZiEbs 1) ZEb5 Q) b5 (14)
Z72h 0 (1)
Blank (1)
15. 5 F<HW: 5 FT<hrolk:  FIEH LV
ESL (n=11) JHL (n=4) JLM (n=14)

TIES Lo (1)

TIES Lroiz (4)

TIES Loz (14)

16. D>7=DF B : =BT osERL

e A (1)

ESL (n=11) JHL (n=4) JLM (n=14)
DB (9) DRV (1) D5V (14)
D5ERLTT (1) DERLL 572 (1)

D5ERT 7= (D) DERT T2 (1)
Blank (1)
17. &% . EEF . R

ESL (n=11) JHL (n=4) JLM (n=14)

Fon/EHHoHR (11 FonEHoHR () Fon/EHoHR (14)
B (1)
Blank (1)

18. E LW :ELL ¢ TIERW

ESL (n=11) JHL (n=4) JLM (n=14)

FTEe< 1) TIEe< (2) T <9
FIERL L (D
FIERN L (D)

19. BhiJ7= : BhiF B : : SBWE

ESL (n=11) JHL (n=4) JLM (n=14)
S (D) SEND (2) S< (13)
S5 (2 SEL @ S5 (1)
S5 () ST 5 (1)

Blank (1)
20. BiY) . REE) : ;5B

ESL (n=11) JHL (n=4) JLM (n=14)
R (8) ARTERK (3) TR A WRTER (10)
RIERK (2) Ap% (1) RIERK (3)

Te A (1)
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Appendix 19 the Japanese WA task individual responses (version B)

21 AT DATZAIT 0 0 S

ESL (n=11) JHL (n=4) JLM (n=14)
Sz (11) SN (2) S iz (14)
ENCOV/NANE))
SHpr< (1)

22. BV B o7z

= AAY: N R s J AN

ESL (n=11)

JHL (n=4)

JLM (n=14)

B i 22 o7 (10)

BN ighotz (@)

B ig o7z (13)

EHo72 () Eo7- (1)

23. BEo= : BED :  ZBAE

ESL (n=11) JHL (n=4) JLM (n=14)

#.5 (10) 722 (2) #.5 (13)

F725 (1) FA072 (1) #o72(1)
Blank (1)

24. 18 . B . HEER

ESL (n=11) JHL (n=4) JLM (n=14)

TEFA ) BETAOB) A QD

BEIFA ) BHEFA Q) BEFA Q)

25. @ (B oL

ESL (n=11) JHL (n=4) JLM (n=14)

2oL E (9)
72O LV (2)

2oL X (3)
eomLo7 (1)

oL E (14)

26. BRI 1 BV : K FELEX:

ESL (n=11)

JHL (n=4)

JLM (n=14)

< EFLWw (A1

< ELW ()
7-<FLEW(Q)

=<FEFLW A
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Appendix 19 the Japanese WA task individual responses (version B)

27. BHbELL (FbELW :  BRBIF&IT:
ESL (n=11) JHL (n=4) JLM (n=14)
BB &2 (2) BRIF W (2) BBIFE (5)
BBIFE (2 BRIFEizwv () BRIFEE(5)
BBIFELW(2) Blank (1) BRIFE LW Q)
BBIF LW (2 BBIFE-1FS V)
BRIFETQ) BRIFEW Q)
BIFE (1) Blank (1)
Blank (1)
28. BN BsS L RBDT

ESL (n=11) JHL (n=4) JLM (n=14)
HeHD/BHDHA0) | HLDDBDDH Q) |AEDHDBHD (14)
I & e (1) Irb b5 (1)

I i-5 (1)

29. K& : K\w: BEX .

ESL (n=11) JHL (n=4) JLM (n=14)
& oL B (10) ol B (4) £ LWV E (14)
2L (1)

30. #ES OV B

ESL (n=11) JHL (n=4) JLM (n=14)
0 7= (11) 0 7=\ (2) 0 7=\ (14)
55 (1)
Blank (1)
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Appendix 20: Morphological awareness results

Chapter 4 English WS task results — overall performance

In order to investigate the children’s performance across tasks, a repeated-measures AN-
COVA was carried out with one related-samples variable Morphological Awareness tested at
two levels (morpheme recognition and production) and one independent-samples variable
Group, (ESLs, JHLs and ELMs). Age, nonverbal 1Q and English proficiency were used as
covariates.

As illustrated in Figure A20-a below, there was a marginal effect for Morphological
Awareness, F(1, 63) = 3.90, p =.05, an: .06. No significant Group effects or Morphological
Awareness X Group interaction was identified. As indicated by planned contrasts, no signifi-
cant group-differences were found on the WS task, p > .05. On the WA task, in contrast, the
ESL group yielded higher scores than did the ELM group, t(45) = 2.16, p = .03, d = .64. No
significant differences were found between the ESL and JHL groups on the one hand and the
JHL and ELM groups on the other. Paired-samples t-tests showed that the JHL group per-

formed significantly better on the WA task than the WS task, t(20) = 3.32, p =.003, d = .51.

20
19 -
8
o 18 -
2
= —o—ESL
g 17 - —&—JHL
> ELM
16 -
15 :
WS WA

Morphological Awareness

Figure A20-a. Mean scores on the English WS and WA tasks
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Appendix 20 Morphological awareness analysis

The performances of both ESLs and ELMs each did not differ significantly across tasks. In
other words, the JHLs’ MA was more demonstrable in morpheme production than in mor-
pheme recognition, whereas these two aspects of MA in the ESL and ELM groups were

demonstrated comparably.

Chapter 5 Japanese WS task results — overall performance

The data from the Japanese WS and WA tasks were analysed using a repeated-measures AN-
COVA with one related-samples variable, Morphological Awareness tested at two levels
(morpheme recognition and production) and one independent-samples variable, Group (ESLs,
JHLs and JLMs). Age and nonverbal 1Q were used as covariates.

While no main effects for Morphological Awareness were identified, p = .16, a main
effect for Group was observed, F(2, 66) = 3.43, p = .03, an =.09, as illustrated below. An
Morphological Awareness x Group interaction was not significant, F < 1. Planned contrasts
revealed that no group differences were found on the WS task, p > .05. On the WA task, on
the other hand, the JLM and ESL group both scored more highly than the JHL group, t(42) =
3.43, p =.003, d = .97 (JLM - JHL), t(39) = 2.27, p = .02, d = .73 (ESL - JHL). No differ-
ences were identified between the ESL and JLM group, p > .05. When investigating perfor-
mance within each group, paired-samples t-tests indicated that both ESL and JLM groups
yielded much higher scores on the WA task than they did on the WS task, t(23) = 4.61, p
<.001, d = .67 (ESLs) and t(26) = 5.8, p < .001, d = .79 (JLMs). The JHL group’s perfor-

mance was, in contrast, found to be comparable across tasks, p > .05.
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Appendix 20 Morphological awareness analysis

o [\
oS (@)
1 1

Mean scores
[\9)
[\9)
1

—e—ESL
20 —@—JHL
JLM
18 :
WS WA

Morphological Awareness

Figure A20-b. Mean scores on the Japanese WS and WA tasks
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Appendix 21: Error analysis of English morphological tasks (Chapter 4)

English WS task

Relationship between morphological factors and response variability (ESL group)

Nine and twelve items were classified as Grade 2 and 3 items respectively, consisting of the
following: seven semantically transparent/bi-morphemic and two opaque/multi-morphemic
items in the Grade 2 category; and an equal number of transparent and opaque items (6 each)
and five bi-morphemic and seven multi-morphemic items in the Grade 3 category. Table A
(Appendix)21-a presents an association between each of semantic opacity and the multi-
morphemic nature of items and the highly varied nature of segmentations (Grade 3): Fisher’s
exact test p = .02, a medium effect size of ¢ (phi) = .55 (semantic transparency); and Fisher’s
exact test p = .007, ¢ = .61 (morphemic complexity). In order to calculate odd ratios, a value
of 0.5 was added to all the observed counts (e.g., 9 = 9.5; 0 > 0.5; 6 > 6.5; 7 > 7.5) due to
the presence of zero frequencies (which would make an odd ratio of zero or infinity) (Fleiss,
2003; Haber, 1987). The odds of the items in the Grade 1 category being semantically trans-

parent and bi-morphemic category were each much greater than those in the Grade 3 category

6.5/6.5 _ 20- 7.5/6.5

(odds ratio: 05/55 05/05

= 23). In short, these relationships could be interpreted as po-

tential difficulty in segmenting semantically opaque and multi-morphemic items for the ESL
group. In view of this, the ESL children’s Grade 3 segmentations were also analysed descrip-

tively so that more specific aspects of difficulty could be identified.

Table A21-a. The relationship between variability and semantic transparency and
morphemic complexity (ESLS)

Transparent Opaque Bi- Multi-
morphemic  morphemic

Variability
Low (Grade 1) 9 0 Low (Grade 1) 9 0
High (Grade 3) 6 6 High (Grade 3) 5 7
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Appendix 21 Error analysis (English)

Descriptive patterns in erroneous segmentations (ESL group)

One overarching pattern identified was, in collective terms, ‘coarse segmentation’, whereby a
base morpheme which contained its root (i.e., an irreducible, core part of a word). The ESL
group typically recognised the base of the derivational form (‘difference’) without identifying
the root (e.g., ‘differ), consequently producing the following segmentation ‘differen + ce’ (for
‘differ + ence) (11 ESLSs). This tendency was salient particularly in multi-morphemic items
including ‘un + comfortable’ (for ‘un + comfort + able”) (5 ESLS), ‘inter + national’ (for ‘in-
ter + nation + al”) (11 ESLS), ‘victorious + ly’ (11 ESLS), ‘in + significance/in+significantce’
(11 ESLSs) and ‘responsibiliti+es/responsibl+ities’ (6 ESLS). There, the base (e.g., ‘victorious’,
‘significant’ and ‘responsibility/responsible’) which contains the root was treated as the
smallest meaningful component. Six ESLs did identify the root ‘respons(e)’ of the item ‘re-

sponsibilities’ but treated the rest ‘-ibilities’ as one morpheme.

Relationship between morphological factors and response variability (JHL group)

As listed in Appendix 9, ten and thirteen items comprised the Grade 2 and 3 categories re-
spectively. These ten Grade 2 items were further classified as follows: nine transparent and
one opaque items, eight bi-morphemic and two multi-morphemic items. Thirteen Grade 3
items consisted of six semantically transparent/bi-morphemic items and seven opaque/multi-
morphemic items. A significant association between semantic transparency/morphemic com-
plexity and degrees of variability was identified between the Grade 1 and 3 categories, as
shown in Table 21-b. In other words, the more semantically opaque the items were, the less

consistent the children’s segmentations became, Fisher’s exact test p = .04, ¢ = .54 (odds ra-

_6.5/7.5

tio: 05/75 12.43). (A value of 0.5 was added to all the observed counts due to the presence

of zero frequencies.)
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Appendix 21 Error analysis (English)

Table A21-b. The relationship between variability and semantic transparency and
morphemic complexity (JHLS)

Transparent Opaque Bi- Multi-
Variability morphemic ~ morphemic
Low (Grade 1) 7 0 Low (Grade 1) 7 0
High (Grade 3) 6 7 High (Grade 3) 6 7

Descriptive patterns in erroneous segmentations (JHL group)
A closer investigation of individual segmentations by the JHL group revealed a pattern simi-
lar to the ones identified in the ESL group. Two additional features (2 & 3 below) were iden-

tified, which were not observed (at least as saliently) in the ESL group, as follows:

a. Coarse segmentation (lack of identification of a root; bi-morphemic segmentation for
multi-morphemic items);

b. ldentification of a non-morpheme unit in relation to meaning

c. Identification of a non-morpheme unit irrelevant to meaning
The JHL children typically identified the base with the root included therein as the
smallest morpheme, as manifested in the following bi-morphemic segmentations (the number
of children given in brackets): ‘differen+ce’ (8), ‘inter+national’ (11), ‘un + comfortable’ (9),
‘victorious + ly’ (6), ‘in + significance’ (4), ‘in+sensitive’ (8) and ‘respons + ibilities’ (5). As
regards the second pattern, to take the item ‘information’ for example, while 10 JHLs seg-
mented it as ‘inform/in+form + ation’, the others provided a wide variety of segmentations,
including ‘info+rmation’, ‘infor+mation’, and ‘in+formation’. These suggest that a link be-
tween the root morpheme ‘inform’ and the entire form ‘information’ was not fully established
in the mental lexicon, or not readily accessible for these children, which perhaps triggered
them to find other components which they thought were somehow related to the meaning of
‘information’, such as the shortened form ‘info’ and ‘formation’. In addition, it appears that
the lack of success in finding a morpheme resulted in the children attempting to find an alter-
native component (free morpheme) by sounding out, irrespective of its semantic relationships
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with the target item (e.g., ‘def’ (deaf) as in ‘def + inition’, ‘am’ in ‘ambitious’ or ‘fur’ in ‘fur

+ niture’) or segmenting it phonologically (i.e., syllable), such as ‘defi + ni + tion’.

Relationship between morphological factors and response variability (ELM group)

Eight and fourteen items were respectively graded as 2 and 3 in terms of variability. These
eight Grade 2 items were further classified as follows: six semantically transparent and two
opaque items; and seven bi-morphemic items and one multi-morphemic item. As was identi-
fied in the other two groups, significant associations were identified between the Grade 1 and
3 categories. That is, the segmentations became increasingly varied (Grade 1 - 3) as the item

was semantically opaque and increased in internal complexity to more than three morphemes,

6.5/8.5

Fisher’s exact test, p = .04, ¢ = .46 (transparency x variability) (odds ratio: D5/5 12.67)
and y2 (1) =7.18, p =.007, ¢ = .57 (morphemic complexity x variability (odds ratio: % =

21.83), as presented in Table A21-c.

Table A21-c. The relationship between variability and semantic transparency and
morphemic complexity (ELMs)

Transparent Opaque Bi- Multi-
Variability morphemic ~ morphemic
Low (Grade 1) 8 0 Low (Grade 1) 8 0
High (Grade 3) 8 6 High (Grade 3) 6 8

Descriptive patterns in erroneous segmentations (ELM group)

Similar tendencies to those found in the other groups were identified, listed as follows:

1. Coarse segmentation (lack of identification of a root; bi-morphemic segmentation for
multi-morphemic items);

2. Identification of a non-morpheme unit irrelevant to meaning

Instances of bi-morphemic segmentations for multi-morphemic items include the fol-
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lowing: ‘inter + national’(13); ‘victorious + ly (9) /victor + iously (11)’; ‘in + significance
(6)/insignifican + ce (7)’; ‘respons + ibilities (5)/responsib + iliites (3)’; ‘un + comforta-
ble’(11); and ‘in + sensitive’ (13).

Another observation was that, as was the case with the JHL group, the ELM group re-
sorted to extracting a smaller unit that could stand on its own and treating the rest as a bound
morpheme, such as ‘fur’ in ‘fur + niture’ and ‘am’ in ‘ambitious’. The vast majority of the
ELM group, when they encountered these items, started sounding them out loud in an attempt
to find a smaller word (i.e., the root) hidden. However, it did not always lead to a success.
Perhaps the phonological change involved in the derivational process (e.g., define - defini-
tion), prevented the children from identifying the morphological link between the entire form
and its root. In short, the ELM group’s individual segmentations were characterised by in-
stances of bi-morphemic segmentations especially for multi-morphemic items, and those of
non-morphological segmentations, which resulted in the identification of an alternative unit

independent of the meaning of the target item.

English WA task

Relationship between morphological factors and response variability (ESL group)

A total of fifteen and ten items fell under the Grade 2 and 3 categories respectively, each con-
sisting of seven mono-morphemic and eight bi-morphemic items and five mono-morphemic
and five bi-morphemic items. No significant relationship was identified between the mor-
phemic complexity and the variability categories (Grades 1-3), Fisher’s exact test = 1.30, p =
1.0. As a next step, these children’s Grades 2-3 responses were analysed descriptively in rela-

tion to the ANCOVA results (Section 4.4.3).

Descriptive patterns in erroneous responses (ESL group)

The following four patterns were identified in their erroneous responses:
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1. Overgeneralisation of inflectional suffixes;

2. Production of non-naturally occurring derivational forms;

3. Morphologically related items in an incorrect syntactic category;
4. Influence of surface features.

The ESL group typically produced such overgeneralised forms as (the number of chil-
dren given in brackets) ‘kepted’(1), ‘shaked’ (17), ‘drewed’(2), ‘mices’ (2) and ‘losed’(9).
These responses do demonstrate an awareness of the inflectional ending -ed and -(e)s, but in
an erroneous manner, where the relationship between the correct irregular form and its stem
was not recognised. The second pattern, the production of non-naturally occurring deriva-
tional forms, was more salient than the first. The ESL group produced the following items, to
complete the target pair (answers, followed by the number of children given in brackets): ‘in-
similar (for dissimilar)’(1), ‘necessaricy (for necessity)’ (1), ‘responsement (for respond)’ (2);
and ‘effection (for effective)’ (1). Moreover, there were instances where a naturally occurring
item was erroneously given: ‘necessarily (for necessity)’, active (for act)’, ‘responsible (for
respond)’; and ‘wealth (for wealthier)’. In these examples, although marked as incorrect,
these ESL children did demonstrate their morphological knowledge to the extent that they
produced an alternative morphologically-related item —another member of the same word
family. An additional feature both in their inflectional and derivational responses was that
some of the ESL children used the surface features of the first pair (given as a prompt) in an
attempt to produce a correct form, as in ‘unsimilar (prompt: health-healthy)’ (12 ESLs), high-
ness’ (happy-happiness) (12 ESLs), ‘largen’ (tight-tighten) (16 ESLs); and ‘effecty (mess-

messy)’ (11 ESLs) (see Appendix 10 for more examples of individual responses).

Relationship between morphological factors and response variability (JHL group)
Twelve items in the Grade 2 category consisted of 6 mono-morphemic and 6 bi-morphemic

items, whereas there were an equal number of mono-morphemic and bi-morphemic items (3
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each) in the Grade 3 category. No significant association was identified between morphemic
complexity and the degrees of variability, Fisher’s exact test = .92, p = 1.0. In relation to the
ANCOVA results in Section 4.4.3, the JHL group’s individual responses were further ana-
lysed, in order to describe a more detailed pattern which may underlie their higher perfor-

mance on inflectional morphemes than derivational morphemes.

Descriptive patterns in erroneous responses
Three out of the four patterns described above were identified in the JHL group, as follows:

1. Overgeneralisation of inflectional suffixes;

2. Morphologically related items in an incorrect syntactic category;

3. Influence of surface features.

As was observed in the ESL group but in much fewer instances, inflectional items

were given in overgeneralised form, as in ‘holded (for held) (4 JHLSs) and ‘losed (for lost)’ (4
JHLs). As was the case with the ESL group, a large number of the JHLs (15 out of 21) pro-
duced ‘shaked’ for ‘shook/shaken’ (either was correct). A more prominent feature lay in the
production of alternative morphologically-related items, as follows (the number of JHLs giv-
en in brackets): ‘strengthened (for strong)’ (1); ‘necessarily (for necessity)’(7); ‘responsibility
(for respond)’(2); and effected (for effective) (4). Although these responses were marked as
incorrect, they could at the same time be interpreted as a demonstration of the JHL children’s
morphological awareness, especially, their awareness of a word family. An additional pattern,
although not as robust as the other groups, was that some JHL children were affected by the
surface features of the prompt pair, thus providing the following: ‘largen (tight-tighten)’ (6);
‘unsimilar (healthy: unhealthy) (9) and ‘unappear (tie-untie)’ (1). What was relatively absent,
although not non-existent, was the production of non-naturally occurring items with existing

affixes attached (e.g., ‘undisappear’, ‘pianition’, ‘effecter’), in comparison to the ESL group.
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Relationship between morphological factors and response variability (ELM group)

Seven and seventeen items were included in the Grade 2 and 3 categories respectively. The
former consisted of 4 mono-morphemic items and 3 bi-morphemic item, whereas the latter
consisted of 7 mono-morphemic and 10 bi-morphemic items. Consistent with the other
groups, no relationships were identified between different degrees of variability within re-

sponses and levels of morphemic complexity (Fisher’s exact test = .89, p = 1.0).

Descriptive patterns in erroneous responses (ELM group)
Similar to the analyses reported above, the ELM group’s individual responses were descrip-
tively analysed in order to add detail to the difference in scores on the production of inflec-
tions and that of derivations (in favour of the former), as indicated by the ANCOVA results
(Section 4.4.3). The following patterns, identical to those for the ESL group, were identified:

1. Overgeneralisation of inflectional suffixes;

2. Production of non-naturally occurring derivational forms;

3. Morphologically related items in an incorrect syntactic category;

4. Influence of surface features.

Overgeneralisation was manifested in the following examples (the number of ELMs
given in brackets): ‘holded (for held)’ (4), ‘shaked’ (for shook/shaken) (12) and ‘losed’ (for
lost) (1). The second tendency was more prominent and captured an unnatural combination of
an affix and its morpheme, such as: ‘necessarier (for necessity)’(1); disaction (for act)’ (1);
‘responsement (for respond)’(1); ‘effection (for effective)’ (3); and ‘enthusiation (for enthusi-
astic) (2). Looking on the more positive side, one could interpret these errors as the children’s
attempt to create a morphologically complex item by using their knowledge of affixes. In
addition, also as identified in the JHL data, some ELMs provided other members of the same
word family, such as ‘lived (for life)’ (15), ‘write (in response to ‘writer’)’ (11), ‘similarity
(for dissimilar)’ (10), ‘separated (for separately)’ (10), ‘necessarily’, (8) ‘unnecessary (both
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for necessity) (5), ‘appearance (for disappear)’ (3), ‘responsive (for respond)’ (2); and ‘ef-
fected (for effective) (8) (see Appendix 10 for more examples). Although these forms do not
accurately reflect the semantic and syntactic relationship between the two items in the prompt
pair, the ELM group still produced forms which were morphologically related to the preced-
ing item, thus demonstrating some knowledge of a word family. Consistent with the other
two groups, there was also a tendency, although not as salient as the other patterns described
thus far, where some of the ELMs were influenced by the surface features of the prompt pair
when producing the target item, as in ‘highness (for height)’, ‘unsimilar (for dissimilar)’, and

‘largen (for enlarge).
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Japanese WS task
Relationship between morphological factors and response variability (ESL group)

Grades 2 and 3 categories consisted of seventeen and three items respectively. These seven-
teen Grade 2 items were comprised of nine transparent and eight opaque items and, in terms
of scripts, seven hiragana-only and eight H+K (hiragana + kanji in combination) items. (An
addition two were kanji-only items and were thus not included in the analysis.) Three Grade 3
items were classified as follows: two transparent items and one opaque item in terms of
transparency; and one hiragana-only items and two H+K item in terms of scripts. Neither
transparency nor scripts were significantly associated with the levels of variability within
segmentations, Fisher’s exact test (FET) = .41, p = 1.00 (semantic transparency x Grades 1-3)
and FET = 1.9, p = 1.00 (script types x Grades 1-3). The ANCOVA results (Section 5.4.2)
revealed a main effect for morpheme type, indicating that the JHL group performed better on
the inflectional morphemes than the root morphemes. The performance of the other groups
(ESLs and JLMs), in contrast, did not differ across morpheme types. However, this result was
based on their correct segmentations and hence the more exact nature of their erroneous seg-
mentations and any pattern underlying them relative to morpheme type have yet to be sur-
faced. This issue will be investigated below by describing incorrect segmentations from the

Grade 2 and 3 categories.

Descriptive patterns in erroneous segmentations (ESL group)

The following two patterns were salient in erroneous segmentations by the ESL group:
a. Differentiation of a derivational adjective-forming from an inflectional suffix;
b. Lack of identification of derivational verb-forming suffixes.
The first pattern emerged was the lack of correct differentiation of the derivational ad-

jective-forming suffix -tai as in ‘§f-X + 7=\ /shirabe + tai/’ from the adjectival inflectional
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suffix -i immediately following the stem ending -ta, as in ‘% 7-+\> /tsumeta + i/°. To take, for
example, ‘% + 721> /tsume + tai/ (for #37-= + v /tsumeta + 1 “cold”)’ (5 ESLS) and ‘Ff-~<7= + \»
/shirabeta + 1/ (for - + 72\ /shirabe + tai/ “want to investigate”) (3 ESLs). These children
were able to judge the -tai and -i as the ending unit of each item in both items but the other
way around (-tai segmented where it should have been -i to be segmented and vice versa).
What was also evident within these erroneous differentiations was the children’s ability to
identify bona fide morphemes in the target item. For example, ‘Fi-~<72" in ‘F~7= + W\
/shirabeta + 1/° can stand as a word by itself meaning ‘investigated (past tense)’, and is thus
semantically related with the entire form ‘F-~<7zv"’. It could be, therefore, the syntactic as-
pect of the affix -tai (an adjective-forming derivational suffix (‘want to’)) that the children
did not fully link with the meaning of the target item.

An identification of verb-forming derivational suffixes such as -garu and -meku also
caused some difficulty, as in ‘& 58+ < /kirame + ku/’ (for ‘& &+ < /kira + meku/ “to
shine™) (8 ESLS), ‘%753 + % /samu + garu/’ (for ‘% + 23% [samu + garu/ “to feel cold™) (5
ESLs) and ‘9 5°F L2 + 5 [furayamashiga + ru/’ for (‘9 5X°F L + 23 5 /urayamashi +
garu/ “to envy”’) (2 ESLs). Two observations can be made, based on these errors. One is that
the suffix -garu as in both ‘#+73 % /samutgaru/’ and ‘9 5H°F L +23% furayamashi+garu/’
was not identified to the same extent, with the -garu in ‘9 5<°F L +23%” identified more
correctly (10 out of 13 ESLS) than the -garu in ‘#€+73%° (8 ESLs). Another is that more than
half of the ESLs segmented the -ku in /kira + meku/ on its own as an inflectional verbal suffix,
instead of it being part of the derivational suffix -meku. In this respect, the ESL children’ lim-
ited identification of derivational affixes, including -meku, -garu and -tai could be related to
their stronger familiarity with inflectional suffixes (e.g., -(k)u/ru and -i), which may have im-
peded their recognition of these affixes (e.g., -garu, -meku and -tai) as one unit.

One of the concerns for the Japanese WS tasks was that the children might conduct

morphological analysis simply by relying on the graphical difference between kanji and kana
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writing (Shibatani, 1990) (Section 2.10.3). There were errors of this type but the proportions
of these were very small (see Appendix 13) and morphological segmentation was predomi-

nant throughout the task.

Relationship between morphological factors and response variability (JHL group)

Eighteen and seven items fell under the categories of Grade 2 and 3 respectively. These items
were further classified as follows: ten semantically transparent and eight opaque items in the
Grade 2 category; and four semantically transparent and three opaque items in the Grade 3
category. When cross tabulation was performed, an association between the type of scripts
(two levels: hiragana-only and H+K items) and the degree of variability (two levels: Grades 2
and 3) was significant at the approaching significance level, FET, p = .06, with a medium ef-
fect size, ¢ = .41. As shown in Table A22, hiragana-only items represented the highest degree
of variability (Grade 3) more than the medium degree of variability (Grade 2), thus suggest-
ing special difficulty with the segmentation of hiragana items for the JHL group. The odds of

the items in the Grade 3 category being hiragana-only were much greater than those in the

Grade 2 category were (76/—/110 =8.57).

Table A22. Relationship between variability and scrip types

Variability Hiragana H+K
Medium (Grade 2) 7 9
High (Grade 3) 6 1

Note. One kanji-only item in the Grade 2 category is not included in the analysis.

Descriptive patterns in erroneous segmentations (JHL group)

In order to further investigate the special difficulty which the hiragana-only items might have
caused for the JHL group, their Grade 3 segmentations are analysed descriptively. Identifica-

tion of a non-morphological unit through segmentation was a salient pattern underlying the
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segmentations for hiragana-only items. For instance, the following segmentations could be
interpreted as these children’s attempt to segment a morpheme, the meaning of which they
were familiar with but was unrelated to the target item (the number of JHLs given in brack-

ets):

a. “»7T+5 LV /mezu + rashii/’ (3), ‘® + 5 LV /me + zurashii/ “unique™” (1) (both
for ‘®7 5 L+ /mezurashi + i/°);

b. “ZiE 95 + U /gohou + bi/’ (9) (for *Z + X 5 Ut /go + houbi/ “treats™”), and * 5 & + L F
L7235 [ura + yamashigaru/ “to envy” (1) (for €5 5<% L+ 2% % /urayamashi +
garu/’).

To take the “®¥+5 LV /mezu + rashii/’ , ‘®+7 5 L /me + zurashii/” for example, the
children treated ‘% L >’ as one unit, which could serve as an ending for a speculative auxilia-
ry verb in a different context, whereas the ‘&’ alone can stand as a word on its own meaning
‘(an) eye(s)’ or ¢ (a) bud(s) (of plants)’. In addition, as also observed in the ESL group, incli-
nation towards extracting inflectional verbal suffixes was captured in the following instances:
‘& 5+ < /kirame + ku/” (for <& &+ < /kira + meku/) (8 out of 17 JHLS); ‘5 HLF L3+
% /urayamahsiga + ru/’ (3 JHLS) (for 9 5°F% L +23 %’ /urayamashi + garu/); “971%+ 72 /suha
+da/’ (8 JHLS) (for “9-+1%72” /su + hada/). These identified suffixes -ku, -ru and -da are all
inflectional verbal suffixes, which are more regular and less numerous than derivational af-
fixes, as in English. Thus, the increasing instances of non-morphological segmentations were
characterised by the JHL children’s attempt to extract familiar units irrespective of their se-

mantic relationship with the target item.

Relationship between morphological factors and response variability (JLM group)

The Grade 2 category consisted of foruteen items which were further classified into eight
transparent and six opaque items on the one hand and five hiragana-only and seven H+K

items (and two kanji-only items). Four items in the Grade 3 category were classified into the
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following: three transparent and one opaque items; and two hiragana-only and two H+K
items. Consistent with the ESL results, no significant associations were found between trans-
parency/script type and the levels of variability in the segmentations, FET = 1.45, p = 1.00

(transparency x Grades 1-3) and FET = 1.62, p = 1.00 (script type x Grades 1-3).

Descriptive patterns in erroneous segmentations (JLM group)

When the JLM group’s erroneous segmentations were analysed descriptively, the following
tendency was identified, overlapping with one of them tendencies for the ESL group: Differ-
entiation of a derivational adjective-forming suffix from the inflectional suffix.

The JLM group tended not to recognise the derivational adjective-forming suffix -tai
as such, as follows (the number of JLMs given in brackets): ‘fi-<7-= + \ /shirabeta + i/’ (4),
‘T + 721> /shiratbetai/’ (2) (for ‘G- + 7=\> /shirabe + tai/’) and ‘Vk X7 + \» Joyogi+ i/’
(2), and ¥k + E7z\» Joyo+ gii/’ (5) (for ‘%k & + 72\ /oyogi + tai’). Both words bear a seman-
tically transparent relationship between the root ‘#i- “an investigation™ / ¥k X “a swim”’
and their respective entire forms ‘Ff-<7-\ “wan to investigate’/ ‘Jk X 7=\ “want to swim”’,
which perhaps did not necessarily help these JLMs to identify the target suffixes. Another
example of this sort is ‘372> /tsumetai/’. Five JLMS treated -tai as the ending and tsume- as
the root. Segmenting this item was perhaps particularly difficult since the inflectional adjec-
tival suffix -i (1) and the target derivational suffix -tai (7=\>) were both graphically present
in the word #37-v . This potentially enhanced difficulty might have resulted in these children
relying on the graphical difference and treating the kanji included (e.g., ‘%) as the main part
and the rest as the affix(es).

Another point of note is the JLM children’s recognition of the inflectional suffix -i
was not entirely consistent across items. To take the Grade 3 item ‘®9 5 L V> /mezurashii/’
for example, less than half (6 out of 13) of the JLMs segmented the -i on its own with the rest

treating -shii (an inflectional ending for compound adjectives, as in ‘itaita-shii’ (looking pain-
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ful), and -rashii (an inflectional ending for a speculative auxiliary verb) as one unit. Although
this is just one example, considering that it triggered a wide variety of segmentations, one
could assume that the lack of success in identifying morphemes triggered the children to at-
tempt to identify alternative smaller units that they were familiar with, independently of their

semantic relationships with the target item.

Japanese WA task

Descriptive patterns in erroneous responses (ESL group)

Ten and three items belonged to the Grade 2 and 3 categories respectively, each consisting of
four hiragana-only and four H+K items (and two kanji-only item) in the Grade 2 category;
and three kanji-only items in the Grade 3 category. No significant relationships were identi-
fied between script types and the level of variability within responses, Fisher’s exact test
(FET), p = .67.

As a next step, individual responses were examined descriptively, with the linguistic
properties of morphemes (inflections and derivations) taken into account. All three Grade 3
items involved producing an item with an appropriate derivational prefix attached, as in ‘ma-
kka (bright red)’, ‘mu-imi (meaningless)’, ‘fu-jytibun (insufficient)’. Typical responses in-
cluded (the number of ESLs given in brackets) ‘aka-i (for ‘ma-kka’)’ (2) and ‘fu-imi (for
‘mu-imi’)’ (1) and ‘mu-jytbun (for ‘fu-jytbun)’ (3). These responses could be interpreted as
the children’s attempt to produce an inflectional/derivational item, in relation to the meaning
of the target item, as in ‘aka-i (red)’ for ‘ma-kka (bright red)’. In addition, the production of
‘fu-imi’” and ‘mu-jyaibun’ suggests that the children used the surface feature of the preceding

item which included the prefix ‘-mu’ and ‘-fu’ therein.
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Descriptive patterns in erroneous responses (JHL group)

No relationships were identified from the following classifications between the morphologi-
cal factor and levels of response variability: four hiragana-only and six H+K items in the
Grade 2 category; and one hiragana-only and one H+K items (and three kanji-only items) in
the Grade 3 category, FET = 3.44, p = 1.00.

When examining the JHL group’s Grade 2 responses more closely in relation to the
ANCOVA result (which highlighted the lower performance on the derivational morphemes
than inflectional ones), the derivational items accompanied by the large number of errors
were ‘ma-nnaka (right in the middle)’ and ‘ko-goe (small voice, whispering)’. The former
exhibited non-naturally occurring items given as answers (the number of JHLs provided in
brackets), such as ‘nakaka’(1) ‘manakata’(1) ‘mayonakakatta’(1), as well as blank answers.
The latter was accompanied by responses including ‘kokoe’ (2) ‘koeshi’ (1) and blank an-
swers (4). One common feature in these items is that the derivational process for each item
involves phonological shift with the prefix (-ma - -man) and also the root (-koe = -goe), as

opposed to the phonologically transparent relationship between items in the prompt pair.

Descriptive patterns in eroneous responses (JLM group)

Consistent with the other groups, no clear patterns emerged when script effects were consid-
ered, FET = 1.09, p = 1.00. The Grade 2 category included six hiragana-only and three H+K
items (and two kanji-only items), whereas the Grade 3 category included one hiragana-only
item (and two kanji-only items).

With respect to the linguistic aspects of morphemes, as observed in the other groups,
producing an item with a derivational prefix of Chinese origin attached, such as ‘mu-imi’ and
‘fu-jytbun’, triggered higher degrees of variability, as represented in the Grade 3 category. A
common pattern in their erroneous responses was the use of the same prefix as in the prompt

pair in producing the target item, such as ‘fu-imi’ (for ‘mu-imi’ ) (3 JLMs) and ‘mu- jyabun’
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(2 JLMs) (for ‘fu-jytbun’), together with blank answers for ‘mu-imi’ (3 JLMS) and ‘fu-

jyubun’ (7 JLMs) respectively.
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Table A23-a. Decomposition of effects from multiple regression predicting morphological
production in English (Section 6.1.4)

ESLs (n=24) JHLs (n =21) ELM (n=25)
b B t R2 b B t R2 b B t R2
.56 .86 37
1. Age 59 .18 1.78 59 22 1.78 121 35 220*
2.1Q .09 .08 .80 g5 51 4.92%** .09 .10 .80
3.EV 146 .54 3.93*** 146 .36 3.93*** 146 .37 3.93***

Note. SE: .33 (Age); .12 (1Q); .37 (EV) for ESL group; .33 (Age); .15 (1Q); .37 (EV) for the JHLs; SE: .55
(Age); .12 (1Q); .37 (EV) for ELM group. b = unstandardized coefficients; p = standardised coefficients
*p < .05, **p < .01, ***p < .001, + .05 <p < .07

Table A23-b. Decomposition of effects from multiple regression predicting morpheme
production in Japanese

ESLs (n = 24) JHLs (n=21) JLM (n=27)
b B t R? b B t R? b B t R2
Model 1 .81 .58 .64
Age 34 13 1.17 -18 -.08 -42 124 31 2.48*
1Q 31 .34 3.65%** A8 .15 .78 31 .32 3.65***
JV 3 .70 9.11*%** 3 72 9.11%** 3 41 9.11%**

SE: Age: .29 (ESLs); .43 (JHLs); .50 (JLMs), 1Q: .09 (ESLs & JLMs); .23 (JHLs); JV: .03 (all groups)
Note. JV: Japanese Vocabulary; b = unstandardized coefficients; p = standardised coefficients
*p <.05, **p < .01, ***p <.001, ¥ .05<p<.07
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Title: Japanese and English lexical development among Japanese school children: Exploring L1 and L2

morphological awareness and vocabulary size in different response modalities.

The above application has been considered on behalf of the Social Sciences and Humanities
Inter-divisional Research Ethics Committee (IDREC) in accordance with the procedures laid down by the
University for ethical approval of all research involving human participants.

| am pleased to inform you that, on the basis of the information provided to the IDREC, the
proposed research has been judged as meeting appropriate ethical standards, and accordingly approval
has been granted.

Should there be any subsequent changes to the project, which raise ethical issues not covered in

the original application, you should submit details to the IDREC for consideration.

Yours sincerely,

Dr Chris. Ballinger

cc: Dr. Victoria Murphy, Department of Education, 15 Norham Gardens
Lisa Currie, Department of Education, 15 Norham Gardens

CAJB/CAJB
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Appendix 24 CUREC form

University of Oxford
CENTRAL UNIVERSITY RESEARCH ETHICS COMMITTEE (CUREC)
IDREC checklist

*Principal investigator/supervisor/student researcher: | Yuko Hayashi FAQ
12

FOR STUDENT RESEARCH PROJECTS ONLY Dr Victoria Murphy
Name of Supervisor:

Department or institute: University of Oxford
Address for correspondence: Worcester College, Oxford, OX1 2HB
E-mail and telephone contact: Yuko.hayashi@education.ox.ac.uk  Tel:

01865280000 ext. 12480

Before completing this checklist, please ensure you have consulted the following CUREC guidance
documents available on the CUREC website at http://www.admin.ox.ac.uk/curec/resrchapp/index.shtml:

Guidance on approval process
Glossary
FAQs

This checklist is the first stage of the University of Oxford’s scrutiny procedure for *research involving
*human participants. (Definitions of terms marked with an asterisk are to be found in CUREC’s glossary
and guidance).

The University aims to ensure that all research is subject to appropriate ethical scrutiny. This form is

designed to identify those projects which fall outside CUREC’s remit; those which fall within CUREC’s

remit but which pose low risks to participants and so need scrutiny only through this checklist; and those

which fall within CUREC’s remit and which pose greater risk to participants and so need more scrutiny. If

you need further advice or if you have comments about this form, please consult the relevant IDREC

officer (please see: http://www.admin.ox.ac.uk/curec/oxonly/contact.shtml). FAQ

The checklist should be completed by the *principal investigator/supervisor/student researcher (under the
guidance of his/her supervisor) undertaking or supervising research which comes under CUREC’s
responsibility. Please carry out a risk assessment of the project, in consultation with all researchers
involved, using the checklist and CUREC’s other documentation.

This form does not cover research governance, satisfactory methodology, or the health and safety of
employees and students. As principal investigator, it is your responsibility to ensure that requirements in
these areas are met.

Office use only:

IDREC Ref. No.
Date of confirmation that checklist accepted on behalf of IDREC: /[ /I
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Section A

Title and brief lay description of *research (about 150 words), plus description (about 200 words) of the
nature of participants (including the criteria for inclusion/exclusion, method of recruitment, attaching
samples of participant information and consent forms), purpose of the research, methods to be used,
and use to which the results/data will be put.
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Japanese and English lexical development among Japanese school children: Exploring L1 and L2 morpho-
logical awareness and vocabulary size in different response modalities

Description of Study: This research investigates two subcomponents of vocabulary knowledge: vocabu-
lary size (VS) (i.e., breadth of vocabulary knowledge) and morphological awareness (MA) (i.e., depth). In
child first (L1) and second language (L2) acquisition research respectively, increased MA (i.e., awareness
of the intra-structure of words, e.g., kind = unkind) has been argued to be associated with an increase in
VS, both of which are crucial for success in school (e.g., Anglin, 1993; McBride-Chang, Cheung, Chow,
Chow & Choi, 2006). Child L2 learners in this study will be tested both in their L1 and L2 to allow for the
examination of potential language transfer of vocabulary knowledge and its direction (i.e., from L1 to L2
and/or from L2 to L1). This approach will contribute to enhancing our understanding of the influence of
early L2 learning on continued L1 development as well as L2 development. An additional variable to be
examined is response modality effects, which concerns whether children’s vocabulary knowledge will be
manifested differently across two modality conditions (i.e., oral versus written response to test stimuli).
Incorporating modality effects, together with the other variables as outlined above, allows us to obtain a
more complete picture of developing L1 and L2 lexicons.

Participants, Methodology and Findings: Participants will be Japanese children and their L1-English
monolingual peers in Year 3 and Year 6 classrooms in England and their L1-Japanese monolingual peers in
Japan. Initially, contact will be made with the head teachers of Japanese complementrary schools in
England (e.g., Derby, London, Manchester, and Telford) and those of state schools in England and Japan
respectively. Participation in this study will be on an opt-in basis and signed letters of consent will be
obtained from parents/guardians of the children via the schools prior to the research (the consent form as
well information sheets will be written in Japanese for Japanese parents) (see attached sample information
sheets and consent form in English). The researcher’s contact details will be given so that she will be
available to discuss the research with teachers/parents in school and by e-mail and telephone. Children
will give oral consent to the researcher at the beginning of each session and their oral consent will be noted
on top of their response sheets. Children will be informed that they will be free to withdraw at from the
study at any stage. In addition, if a child is clearly uncooperative or unhappy towards the researcher in any
assessment, then testing will be discontinued. Further if a child should become unwell or distressed during
a session, then the session will be discontinued and the event will be reported to the child’s classroom
teacher. Research will be carried out over up to one individual session for a nonverbal task and two
individual sessions in each language and thus L1 children will attend 3 sessions, whereas L2 children will
attend 5 sessions.

The tasks consist of theree standardised educational tests (British Picture Vocabulary Scale, Test of
Word knowledge, Test of Japanese Language Abilities) and four morphological tests (two per language:
English and Japanese). Two English morphological tasks have been modelled on the experimental tasks
that have been used for research purposes, whereas Japanese morphological tasks are being developed by
the researcher, which will be piloted prior to data collection (see attached examples of these morphological
tasks). The maximum time for adminstering the nonverbal task will be 30-35 minutes (the first session)
and 15 minutes for each of the subsequent sessions where vocabulary/morphology tasks will be
administered. At the beginning of the first session, the researcher will ask L2 children qustions regarding
their (linguistic) background information (sample interview questions are attached). The researcher will
ensure that she receives full training in adminstering all tasks and that best practice is employed at all
times when working with the children in accordance with the BPS ethical guidelines
(MSD/IDREC/2005/P2.1.2). It will also be ensured that the researcher will receive a CRB clearance prior
to data collection, and that she is sensitive to Child Protection issues, and avoids working in situations that
could leave them exposed to accusations of abuse. Data protection policies will be strictly adhered to, and
each child will be given a code number which will be used to label all data from the study. The linking
codes for personal details will be kept in a locked filing cabinet. The findings of the study will be used for
research purposes to provide information on the nature of developing L1 and L2 vocabulary knowledge
and their relationship with one another. In addition, these findings will be made available to the teacher
and parents if requested. This research is also capable of offering insight into when it would be best to
begin L2 learning, with reference to the findings that illuminate the influence of early L2 learning on the
development of L1 as well as L2 vocabulary.
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List all *sites where project will be Primary schools, Japanese complemntray schools in England and
conducted: primary schools in Japan

Anticipated duration of project: __7-10__ months

Anticipated start date: 1/11 /2009

Anticipated end date: 1/09 /2010

Name and status (e.g. 3" year
undergraduate; post-doctoral
research assistant) of others taking
part in the project:

Section B

(Please put a tick in the yes/no column as appropriate to indicate your response).

1). Does your study primarily aim to monitor and/or improve the performance ofa |YES |NO
particular service provider?
v
2) Will your conclusions be applicable wholly or primarily to that service YES |NO
provider?
v
3) Are you conducting your study on behalf of or at the request of a service YES |NO
provider?
v

If you have answered ‘yes’ to any question in section B it is likely that your study is *audit, not
*research. Please check CUREC glossary and if your study is audit you need not submit your
proposal for ethical scrutiny. If you have answered ‘no’ to all questions please proceed to section
C.
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Section C
(Please put a tick in the yes/no column as appropriate to indicate your response).

1) Will the research involve *human participants recruited by means of their status | YES | NO
as present or past NHS *patients or their relatives or carers or present or past

NHS staff? v

2) Will the research involve *personal data of any of the people listed in question C | YES | NO
1 above ?

v

3) Will the research in whole or part be carried out on NHS premises or using YES | NO
NHS facilities?

v

4) Does the research involve administering any drug, placebo, or other substances | YES | NO
to participants in the European Union (EU)?

v
5) Does the research involve ionising radiation in the EU? YES | NO
v
6) Does the research involve human genetic research in the EU? YES | NO
v
7) Does the research involve magnetic resonance imaging in the EU? YES | NO
v
8) Does the research involve use of organs or other bodily material of past and YES | NO
present NHS patients?
v

9) Does the research involve any other *invasive procedure (Class A) not described | YES | NO

above?

10) Does the research involve *human participants aged 16 and over who do not YES | NO

have *capacity to consent for themselves?

[Please note that the definition of *capacity has been altered by the Mental
Capacity Act 2005; see the Glossary on the CUREC website for further
information]

If you have answered ‘yes’ to any question in section C please stop work on this checklist as you will need
to submit your proposal to the appropriate NHS ethics committee. Further details may be obtained from the
websitehttp://www.nres.npsa.nhs.uk. Please submit the NHS Ethics Committee approval to the relevant IDREC
officer for information when received.

If your research involves any of the above procedures but will be carried out by University of Oxford staff
wholly outside the EU your research will be scrutinised by OXTREC
(http://www.tropicalmedicine.ox.ac.uk/oxtrecframeset.htm). If you have answered ‘no’ to all questions so far,
please proceed to section D.
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Section D

(Please put a tick in the yes/no column as appropriate to indicate your response).

1) Is the study to be funded by the US National Institutes of Health or another US |YES |NO
federal funding agency?

v

If you have answered ‘yes’ to the question in section D please stop work on this checklist as you will need
to submit your proposal to OXTREC which uses separate documentation
(http://www.tropicalmedicine.ox.ac.uk/oxtrecframeset.htm).

If you have answered ‘no’ to all questions so far, please proceed to section E.

Section E

(Please put a tick in the yes/no column as appropriate to indicate your response).

1) Are all the data about people to be used in your study previously collected YES |NO
anonymised data which neither you nor anyone else involved in your study can

trace back to the individuals who provided them (e.g. census data, administrative
data, secondary analysis)? Please refer to the definition of *personal data in the v
glossary and FAQ no. 6 for further guidance.

If you have answered ‘yes’ to the question in section E please stop work on this checklist as you do not
need to secure ethical approval for your study. There is no need to submit any details to IDREC as such
research does not constitute research involving human participants for review purposes.

If you have answered ‘no’ to all questions so far, please proceed to section F.

Section F

Methods to be used in the study (tick as many as apply: this information will help the committee
understand the nature of your research and may be used for audit).

METHOD USED PLEASE
TICK

Unstructured interview

Semi-structured interview

Structured interview Vs

Questionnaire

Analysis of existing records

Participant performs verbal/paper and pencil/computer based task V4

Measurement/recording of motor behaviour

Audio recording of participant
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Video recording or phtotography of participant

Physiological recording from participant

Participant observation

Systematic observation

Observation of specific organisational practices

Other (please specify)

Section G

(Please put a tick in the yes/no column as appropriate to indicate your response).

1). Have you made arrangements to obtain written *informed consent from YES | NO
participants?
v
2) Have you made arrangements to ensure that *personal data collected from YES | NO
participants will be held in compliance with the requirements of the Data
Protection Act?
v
3) If your research involves any use of *personal data obtained from a *third YES | NO
party, have you checked to ensure that the *third party has arrangements in
place to permit disclosure? v
4) Does the research involve as participants *people whose ability to give free YES | NO
and informed consent is in question?
v

5) Does the research involve any alteration of participants’ normal patterns of YES | NO
sleeping, eating, or drinking?

v
6) Is there a significant risk that the research will expose participants to visual, YES | NO
auditory, or other environmental stimuli of a level or type that could have
short- or long-term harmful physical effects?
v

7) Is there a significant risk that that the research will induce anxiety, stress or YES | NO
other harmful psychological states in participants that might persist beyond
the duration of the test/interview?
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8) Does the research involve exposing participants to any physical or YES | NO
psychological hazard, beyond those of their usual everyday life, not covered
by questions 9 and10?
v
9) Does the research involve any *invasive procedure (Class B)? YES | NO
v
10) Will the research elicit information from participants that might render them | YES | NO
liable to criminal proceedings (e.g. information on drug abuse or child
abuse)?
v
11) Does the research involve the *deception of participants? YES | NO
v
12) Will the research require a participant to spend more than 2 hours in any YES | NO
single session on activities designed by the researcher (NB this time
restriction does not refer to situations where participants are observed going
about activities not devised by the researchers e.g. observation of lessons in v
schools)?
13) Will the research involve a significant risk of any harm of any kind to any YES | NO
participant not covered above?
v
14) Do you intend to follow any professional/CUREC guidelines YES | NO
(please provide details)
v

The British Psychological Society guidelines on ethics of research on human partici-
pants

If any of your answers in section G are in a shaded box, please complete section H. If all your answers in

section G are in the unshaded boxes, please complete section I.

Section H

One or more aspect(s) of your research project suggest(s) that it may pose risks to participants (see

shaded box(es) ticked in section G).

Are all the aspects of your pro- | YES NO

ject which caused you to tick a

shaded box in section F fully Please give IDREC protocol Please complete this form AND
covered by research protocol(s) number (s). form CUREC/2 and submit both
which has/ve received MSD/IDREC/2005/P2.1.2 to the relevant Inter Divisional
IDREC/CUREC approval? Please proceed to section I. Research Ethics Committee.
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If you answered NO to ques- Name of Code of Practice and Please complete this form AND
tion 1) in Section G concerning | section number: form CUREC/2 and submit both
informed consent but a section to the relevant Inter Divisional
of the Code of Practice govern- Research Ethics Committee.

ing your research activity is
relevant, are you going to apply
the standard set out in the

Code of Practice? Please proceed to section I.
Section |

FAQs
Complete this section only if you do not need to submit form CUREC/2. 19&26

I understand my responsibilities as principal researcher/supervisor/student researcher as outlined on

p.1 of this form and in the CUREC glossary and guidance.

I declare that the answers above accurately describe my research as presently designed and that | will

submit a new checklist should the design of my research change in a way which would alter any of the

above responses so as to require completion of CUREC 2/full scrutiny by an IDREC. | will inform FAQs
the relevant IDREC if | cease to be the principal researcher on this project and supply the name and 28&32
contact details of my successor if appropriate.

I understand the questions and answers that have been entered above describing the research, and |
will ensure that my practice in this research complies with these answers.

Signed by associate/other reSearCher: ... . ...
Print name (DIOCK capitals)..........ouuiuiniiti i e e e e
Date ..................

I have read the research project application named above. On the basis of the information available to
me, I:

(1) consider the principal researcher/supervisor/student researcher to be aware of her/his ethical
responsibilities in regard to this research;

(i) consider that any ethical issues raised have been satisfactorily resolved or are covered by
CUREC approved protocols, and that it is appropriate for the research to proceed without further
formal ethical scrutiny at this stage (noting the principal researcher’s obligation to report should the
design of the research change in a way which would alter any of the above responses);

(iii)  am satisfied that the proposed project has been/will be subject to appropriate *peer review
and is likely to contribute something useful to existing knowledge and/or to the education and training
of the researcher(s) and that it is in the *public interest.

(iv) [FOR DEPARTMENTS/FACULTIES WITH A DEPARTMENTAL RESEARCH ETHICS

329



Appendix 24 CUREC form

COMMITTEE (DREC) OR EQUIVALENT BODY - PLEASE DELETE IF NOT APPLICABLE]
confirm that this checklist (and associated research outline) has been reviewed by the Department’s
Research Ethics Committee (DREC)/equivalent body, and attach the associated report from that body.

Signed:. ..., (Head of department or nominee e.g Chair of
DREC, Director of Graduate Studies for student projects)
Print name (block capitals)

Please send an electronic copy and a signed paper copy of this completed checklist to whichever
of the IDRECs is more suitable (Social Sciences or Medical Sciences) keeping a copy for yourself.
IDRECs and/or CUREC will review a sample of completed checklists and may ask for further details
of any project.

Revised July 2008
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