ABSTRACT
Title of Document: EFFECTS OF DIFFERENT TYPES OF AUDITORY
INPUT ON INCIDENTAL VOCABULARY LEARNING
BY L2 JAPANESE SPEAKERS
Kyoko Kobayashi Hillman, Ph.D., 2020

Directed By: Dr. Steven J. Ross, Second Language Acquisition

Research on advanced L2 adult learners and viable classroom instruction for them
has become increasingly important along with increasing global connections. This study
investigated the effects of different kinds of spoken input modification on listening
comprehension and incidental vocabulary learning by 106 advanced Chinese speakers of
Japanese in Japan. The participants were randomly assigned to four types of input
(genuine, simplified, elaborated, modified elaborated) used in four short academic talks
by Japanese professionals. Each talk contained eight low-frequency nouns, each
appearing three times. Learning outcomes were assessed using three different measures:
form-recognition, meaning recognition with contextual information, and meaning
recognition via L2 definitions. Participants responded to three types of comprehension
questions (replication, synthesis, inference) while listening to the talks. Scores from an
online proficiency test and two working memory (WM) tasks served as moderator
variables.

Results showed that elaborated input was the most effective of the four types for
both comprehension and incidental vocabulary learning. Results also showed that
modified elaborated input, a novel input modification type that contained the same
elaboration but with shorter sentences, was more effective when higher WM was

available. In contrast, elaborated input was least influenced by WM capacities. Regarding



the relationships between input modification and type of comprehension questions,
modified elaborated input had a marginally significant effect on replication items. For
synthesis and inference items, statistically significant effects for input type were not
found, contradicting previous results in the literature. Proficiency showed significant
effects on all tests, whereas WM showed interaction effects with simplified and modified
elaborated input.

In light of these findings, the study concludes that (a) elaborated input is more
beneficial for advanced L2 learners than genuine input regardless of WM, (b) modified
elaborated input with short sentences requires WM, (c) input elaboration is more
effective than input enhancement for incidental vocabulary learning for both form and
meaning recognition, and (d) enhanced incidental vocabulary conditions using greater
input elaboration are likely to provide L2 learners with better input and opportunities to

learn more lexical items incidentally.
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Chapter 1 Introduction

Incidental vocabulary learning (IVVL) is one of the primary research topics in
second language acquisition (SLA; Gonzalez-Fernandez & Schmitt, 2017; Hulstijn, 2003;
Laufer & Hulstijn, 2001; Laufer & Nation, 2012; Long, 2017). In IVL, vocabulary
learning is a by-product of a primary activity to which the learner’s attention is drawn. In
other words, when IVL occurs, the learner’s actual intention of learning must be focused
elsewhere, such as on listening to news on the radio, because incidental learning excludes
the intention to learn language, such as lexical items and grammar (Schmidt, 2010).

IVL studies on L1 children have reported vocabulary gains through reading and
listening (e.g., Elley, 1989; Nagy, Herman, & Anderson, 1985). Whether adults learn
novel L1 lexical items incidentally from only a few exposures is debatable (Hulme,
Barsky, & Rodd, 2018). In the case of adult L2 learners, some evidence of IVL has been
reported, but findings on the effects of instruction in IVL are mixed. The most
investigated area is exposure frequency. Although findings generally show that more
frequent exposure increases gains, Uchihara, Webb, and Yanagisawa (2019) argued that a
plateau effect takes place after a certain number of exposures (Elgort, Brysbaert, Stevens,
& Van Assche, 2018). Moreover, L2 IVL studies have assessed vocabulary gain through
multiple types of post-tests, and different assessment types may lead to different results
(e.g., Chen & Truscott, 2010; Malone, 2018; Van Zeeland & Schmitt, 2013; Webb, 2005,
2007a, 2007b).

In fact, the research findings in the I\VVL literature are difficult to synthesize due to
methodological variations of at least five kinds: (a) definitions of I\VL differ between

online measurements, such as gaze duration and total reading time in eye-tracking, and



offline measurements, such as vocabulary recognition and production; (b) measurement
instruments differ, and often have problems with internal validity and sensitivity; (c)
there is considerable variability in materials, including target words and texts; (d) ways of
establishing incidental conditions differ; and (e) very few studies account for the
influence of individual difference factors, such as working memory.

Compared to intentional vocabulary learning, vocabulary gains in IVL have been
reported to be small. Therefore, questions regarding IVL, such as how to draw learner
attention to target words and how to facilitate deeper lexical processing, have been raised
as critical issues. Some studies have investigated the effects of input enhancement and/or
input modification to tackle these issues. Findings in the input enhancement literature
suggest that effects are limited to word form recognition (Issa & Morgan-Short, 2018;
Lee & Huang, 2008; Leow & Martin, 2017). On the other hand, despite being the focus
of fewer studies, the effects of input modification on IVVL have been confirmed (Kim,
2006; O’Donnell, 2009; Toya, 1992; Urano, 2000; Vidal, 2011). Input modification
(input simplification and elaboration) has also been reported to have beneficial effects on
reading comprehension (Oh, 2001; Yano, Long, & Ross, 1994). And while many input
modification studies have investigated IVL through reading using texts rigidly controlled
for word frequency (Godfroid, Boers, & Housen, 2013; Hatami, 2017; Nation, 2001,
2013; Van Zeeland & Schmitt, 2013; Waring & Takaki, 2003; Webb, 2007a), their
findings are not necessarily promising for pedagogical implementations.

To further investigate the relationship between VL and input modification, this
study focuses on IVL through auditory input modification. Specifically, using four

different types of auditory input (genuine, simplified, elaborated, and modified



elaborated), the study examines: (a) whether input modification facilitates listening
comprehension, and (b) whether input modification enhances IVL. The outcome
variables were: (a) three types of comprehension questions, and (b) three types of
unannounced vocabulary post-tests. Participants were advanced-level L1-Chinese
speakers of L2 Japanese residing in Japan. Due to the input being auditory, results were
assumed to be associated with working memory (WM); therefore, the participants’
working memory capacities were also assessed. In addition, participants completed an L2
proficiency test, a background questionnaire, and a debriefing questionnaire.

Chapter 2 reviews the relevant literature, beginning with the L2 IVL literature.
The chapter covers theoretical frameworks concerning underlying mechanisms, and then
moves onto input modification, listening comprehension, and WM in L2 listening.
Chapter 3 presents the research questions and discusses the expected results of this study.
Chapter 4 describes the methodology, including participants, materials, instruments, and
procedure. Chapter 5 reports the results of the analyses. Chapter 6 discusses the results
and findings. The study concludes with a summary and directions for future research in

Chapter 7.



Chapter 2 Literature Review

2.1 Incidental vocabulary learning

Despite some pedagogical approaches that recommend effective vocabulary
instruction (Barcroft, 2016; Nation, 2001; Webb & Nation, 2017), the teaching and
learning of vocabulary has been under-researched until recently, especially in comparison
to grammar instruction. There may be several reasons for this research gap, including a
sense of vocabulary as secondary to grammar; we still lack influential theoretical
frameworks for vocabulary learning. Another reason may be a conventional expectation
for language learners to study and learn vocabulary on their own, using the various tools
available, such as dictionaries and flash cards.

Nation (2001, 2013) provided a comprehensive overview of relevant empirical
studies, along with a synthesis of information directly applicable to the teaching and
learning of L2 vocabulary. He recommended setting specific goals for L2 learners and
teachers based on word frequency, rather than focusing on the size of native speakers’
vocabulary. The pedagogical approach Nation proposed consists of four major strands:
(a) learning from comprehensible meaning-focused input through reading and listening,
(b) learning from meaning-focused output through writing and speaking, (c) language-
focused learning (i.e., form-focused instruction), and (d) developing fluency. As the third
strand suggests, he supported deliberate teaching and learning.

In Nation’s view, the distinction between “intentional” and “incidental” learning
is not as important as “the quality of the mental processing that takes place during
learning” (2013, p. 349). In outlining specific instructional goals for facilitating the

necessary quality of mental processing, Nation (2001, 2013) argued that the ratio of



unknown words in a reading text should be a maximum of one for every 20 running
words (i.e., counting tokens); in other words, learners should be familiar with at least
95% of the words in a text for adequate comprehension. For example, to understand
newspapers, a non-native speaker of English needs knowledge of 4,000 word families to
achieve 95% coverage, and 6,000 word families for 98% coverage. Under such
conditions, Nation claimed, IVL is likely to occur, as a learner will simply infer the
meaning of unknown words from the immediate context. Therefore, he suggested, the
context and the type of context can facilitate or hinder the learning of unknown words.
When contextual information is available, learners might be able to infer the meaning of
a word even at the first encounter. Nation further argued that vocabulary-learning
strategies can help learners develop vocabulary knowledge through inferencing.

While the use of authentic teaching materials is strongly encouraged in current
foreign language education practices (see, e.g., Breiner-Sanders, Swender, & American
Council on the Teaching of Foreign Languages, 1999), Nation’s (2001, 2013) approach
demonstrates an attempt to discover the types of texts most suitable for learning L2
vocabulary from reading. One weakness of this approach is the difficulty of controlling
the coverage of known words in a text for learners at advanced L2 levels. It is not clear
whether this pedagogical approach is designed to apply to more advanced learners.

However, modified texts, including word-frequency-based texts, could certainly
be more effective for all L2 learners than authentic texts. Modified texts are texts that are
altered for language learning by manipulating lexical items, linguistic features, and/or
organization in such a way that L2 learners can understand the content. Whether modified

texts are better for L2 learners, and what kind and type of modified texts enhance L2



learning as input, remain unresolved issues, although they have often been explored. IVL
studies looking into these and other questions, such as number of exposures and input

modes, will be reviewed in the next section.

2.1.1 Number of exposures

Most IVVL studies have been conducted through reading (e.g., Nagy et al., 1985;
Pellicer-Sanchez, 2015; Waring & Takaki, 2003; Webb, 2007a, 2007b, 2008). For
instance, Nagy et al. (1985) found that 57 eighth-grade children showed small vocabulary
gains from reading. These studies generally support at least three conclusions: (a) IVL
occurs while reading in L1 and L2; (b) vocabulary gains from reading are smaller than in
intentional vocabulary learning conditions; and (c) the effects of 1\VVL should be explored,
because intentional learning alone takes too long to meet most L2 learners’ vocabulary
learning goals.

In this line of research, one central focus has been the number of input exposures
needed to facilitate new lexical learning: in other words, the effects of repetition.
Findings generally suggest that a higher number of exposures to new items in reading
results in higher scores on unannounced vocabulary tests of both form and meaning. This
effect appears to be the same in both L1 and L2 vocabulary learning through reading (e.qg.,
Godfroid et al., 2017; Hulme et al., 2018; Pellicer-Sanchez, 2015; Webb, 2007a).

Waring and Takaki (2003) investigated I\VL through reading, assessing the
retention and decay of newly learned words over time, the number of input exposures
needed for meaningful learning, and types of test formats for vocabulary knowledge.

Participants were 15 EFL students at an intermediate proficiency level. Using available



graded readers at the lowest level, they created a reading passage, in which the
known/unknown word coverage rate was 96.2%. Twenty-five target words (TWs) were
chosen from the text and divided into five groups depending on the number of
occurrences in the text (1, 4-5, 8-10, 13-14, and 15-18 occurrences). The TWSs were
substituted with non-words, which were constructed by changing the spelling of the
original TWs in the text, to avoid the influence of pre-existing lexical knowledge. Gains
were assessed through three post-tests: a form-recognition test, a multiple-choice
meaning-recognition test, and a meaning translation test into the L1. The post-tests were
administered three times: immediately, seven to 10 days later, and three months later. The
study’s definition of learning was narrowly framed, but considered the scores on the
translation test to be valid for assessing learning. Results indicated that participants
learned a relatively small number of TWSs through reading; scores on all three test types
were not high even at the time of the immediate post-tests, and consistently decayed over
time. There were, however, clear differences in the scores from the different test types,
suggesting that each test type tapped into a different aspect of lexical knowledge. On the
immediate post-test, the form-recognition test’s mean score was the highest (61.2%), and
the meaning translation test’s mean score the lowest (18.4%). On the three-month
delayed test, the mean score of the form-recognition test decreased by 33.6%, while the
mean score on the translation test dropped by 3.6%. Rank order of scores on the tests
(form > multiple-choice > translation) remained the same over time. The overall results
suggest that retention of form is stronger than retention of meaning, even though the
graded reader provided participants with contextual information regarding meaning. After

three months, the decay rate of form-recognition and meaning-recognition was over 40%.



The results indicated that an effective number of word occurrences for learning was at
least eight times for a 50% chance of recognition after three months, and more than 18
times for long-term retention of meaning by translation. The study was based on the
assumption that the known word coverage (over 96%) was high enough to facilitate IVL;
however, the findings suggested only small effects, and the authors interpreted the results
as constituting weak evidence of VL. Waring and Takaki suggested the possibility that
adding text modifications, such as highlighting to draw attention to TWSs, could lead to
better IVL outcomes.

Webb (2007a) also investigated exposure frequency in VL while reading.
Although previous studies had investigated the necessary number of exposures, their
suggestions varied widely: more than 18 times (Waring & Takaki, 2003); 10 times
(Saragi, Nation, & Meister, 1978); eight times (Horst, Parsons, & Bryan, 2011; and six
times (Rott, 1999). Webb used four conditions of exposure frequency in reading passages
(1, 3, 5, and 10 exposures). He suggested that the variety of previous results was caused
by insufficient and unreliable instruments, and therefore devised 10 different instruments
to measure vocabulary gains, focusing on different dimensions of lexical learning.
Results confirmed repetition effects, but also confirmed learning gains from three
exposures on all 10 immediate post-tests. Gains were mostly limited to receptive
knowledge with one exposure, while gains from three exposures included productive
knowledge. Chen and Truscott (2010) supported Webb’s findings, reporting that seven
exposures was sufficient to improve production, based on the results of immediate and
delayed post-tests. Van Zeeland and Schmitt (2013) suggested 11 exposures were

necessary for IVL from reading, but fewer were needed for I\VVL from listening. Godfroid



et al.’s (2017) eye-tracking study indicated that different types of cognitive processes
could be involved in IVL, depending on exposure frequency. They pointed out a slight
increase in fixation times between the seventh and tenth exposures. They argued that this
finding could reflect sentence-integration for semantic processing.

Pellicer-Sanchez (2015) also used eye-tracking to investigate L2 I\VL through
reading. The study examined lexical knowledge gained from reading, using both online
and offline measures. Three types of offline vocabulary post-tests, as well as four types of
online reading times measured through eye-tracking, were used. Twenty-three advanced
English as a second language (ESL) students and 25 native speakers of English
participated. The data obtained from L1 speakers were used as the baseline. Participants
read a short story containing six non-word TWs embedded in the text eight times, along
with six control words. One of the research questions asked how TW total reading times
would change across exposures. Online measures showed that total reading times for the
TWs decreased after the third or fourth encounter. After eight exposures, TW reading
times overlapped with those for familiar words. Moreover, results of the online measures
showed a clear relationship between the words L2 participants could recall and total
reading times for the words: L2 participants’ reading times for the words that were better
recalled were significantly longer than those for words that they could not recall. These
results suggest that participants could recall the words that they spent more time on when
reading.

Pellicer-Sanchez (2015) interpreted these longer reading times as reflecting
attempts to infer the meaning of the unknown TWs. Results of offline measures revealed

no statistically significant difference in vocabulary gains between L2 and L1 participants.



Mean scores for both groups on all of the post-tests were high, although the three
different types of post-test showed slightly different results. The gains found in this study
were larger than those found in previous studies. The L2 participants in this study
recognized over 85% of the six TWs on the immediate and the two-week delayed post-
tests. They were able to recognize the meaning of over 75% of the TWSs on both post-
tests. The scores of the meaning recall tests were not as high, with mean scores on the
immediate post-test at 61% for the L2 group, dropping to 55% on the delayed post-test.
The overall results, however, indicate retention even after two weeks. Because all
participants encountered the relatively small number of TWs eight times during the
treatment, frequency effects became apparent.

Unsurprisingly, research shows that greater exposure is preferable for steady
lexical development during IVL. However, variability in materials (including TWs and
contextual information), along with un-accounted for individual differences among
participants, make it difficult to draw conclusions regarding the extent of the influence of
exposure frequency in IVL while reading. For instance, the number of TWs in treatment
and exposure conditions could influence outcomes. Waring and Takaki (2003) study used
25 TWs in one treatment, with variable frequency of occurrence. The length of a short
story in their study was 5,872 words. On the other hand, Pellicer-Sanchez (2015) used six
TWs, with frequency of occurrence rigidly controlled at eight. The length of a story in
her study was 2,300 words. Although repetition effects are confirmed as robust (e.g.,
Uchihara et al., 2019), the minimum number of necessary exposures remains unclear, and

should be further explored in conjunction with other factors. The effects of several factors,
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including text variability (e.g., brevity, complexity), number of TWs, type of TWs, and

frequency of exposure are likely to be interconnected in I\VVL.

2.1.2 Multimodality

Vidal (2011) explored IVL in the academic context by comparing learning gains
in reading and listening. Participants were L1-Spanish learners of L2 English, and their
intact classes were assigned to three different treatments: (a) reading three academic texts,
(b) watching three lectures, and (c) receiving no input (control). Thirty-six TWs were
classified as technical, academic, or low frequency, in accordance with the categorization
by Nation (2001). Words were presented with implicit lexical elaboration, explicit lexical
elaboration, or no elaboration. Implicit elaboration included paraphrasing and synonyms,
and explicit elaboration included formal and semi-formal definitions, as well as
descriptions, naming, and questioning statements. Frequency of occurrence was
controlled, across passages, from one to six. While the TWs’ meanings were intended to
be impossible to deduce in isolation, they were classified into four categories based on
the predictability of their meaning (similar to Spanish, morphologically predictable,
deceptively transparent, unpredictable). The TWSs were selected considering
crosslinguistic similarities in orthography, morphology, and semantics, as well as
frequency in both Spanish and English; chosen TWs were low in frequency in both
languages. A pre-test, which took place approximately four weeks prior to the treatment
sessions, was administered to assess participants’ knowledge of the TWSs. The treatment
was divided into three sessions. Results were analyzed in a 3 x 3 ANCOVA (with tests,

groups, and L2 proficiency as covariates), which showed a significant three-way
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interaction effect. This effect was due to the variety of L2 proficiency levels among the
participants. One of the findings was that overall vocabulary gains were greater from
reading academic texts than from listening to lectures. However, participants whose
proficiency level was higher showed vocabulary gains from both reading and listening.
Elaboration types worked differently in both groups as well. Both explicit and implicit
lexical elaboration showed effects in listening, but only explicit elaboration was effective
during reading. Results regarding the relationship between vocabulary gains and TW
characteristics showed different predictors between regression models for reading and
listening. The best predictor for reading was frequency of occurrence, and that for
listening was predictability from form (e.g., false cognates). Vidal suggested that
phonological memory plays an important role in IVL while listening. Critically, she
reported robust effects of explicit elaboration on links between form and meaning in both
reading and listening.

Brown, Waring, and Donkaewbua (2008) compared vocabulary learning through
three different input modes: reading only, reading-while-listening, and listening only.
Participants were 35 undergraduate students in Japan, at pre-intermediate levels of
English proficiency. They were randomly assigned to the three input mode groups, and
the materials were three stories from 400-headword graded readers at a high beginner
level. The total of 28 TWs was embedded in each story. The TWs were altered spellings
of actual words. Frequency of occurrence was controlled in four groupings (2-3, 7-9, 10—
13, and 15-20 exposures) for each seven TWs (7 TWSs x 4 groups). The proportion of

familiar words, or coverage rate, in each passage was approximately 95%. All three
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groups were counterbalanced for the three treatments, and participants completed two
types of meaning-based vocabulary test: L1 translation and multiple choice.

Brown et al. (2008) reported better learning outcomes than those found by
previous studies. Neither test type showed any significant difference in scores between
the reading only and the reading-while-listening groups. However, the scores of the
listening only group were significantly lower than those of the other two groups,
especially on the immediate translation test. The study concluded that learning through
listening alone was too difficult for the participants, even with frequent exposure (i.e., the
maximum of 15-20) to the new lexical items. However, it is worth noting that one
listening passage took approximately 60 minutes, without a break. In addition,
participants were not allowed to take notes while listening. Therefore, other factors
related to the setting and the learners may have contributed to making the listening-only
mode particularly difficult for VL.

Hatami (2017) compared vocabulary gains in VL through reading and through
listening. One hundred and thirty-nine pre-intermediate EFL students were randomly
assigned to reading, listening, and control groups. Participants read or listened to a graded
reader modified for the first 1000-word frequency level. Vocabulary possibly unknown to
participants was altered to easier lexical items. Sixteen TWs were selected, based on their
part of speech and frequency of occurrence in the original text. Subsequently, TWs were
altered to English-like non-words, assuming the original TWs were known to the
participants. The reading/listening treatment was administered without comprehension
questions. The control group did not receive a treatment. Dependent variables were

measured using six unannounced vocabulary post-tests: (a) recognition of spoken form,
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(b) recognition of written form, (c) recall of meaning, (d) recognition of part of speech,
(e) recognition of syntagmatic association, and (f) recognition of meaning (Chen &
Truscott, 2010; Van Zeeland & Schmitt, 2013; Webb, 2005). The same set of vocabulary
tests was administered three weeks later as delayed post-tests. Results of the reading
group on the immediate post-tests showed the largest gains on written form (75% of
TWs), followed by part of speech (55%), meaning recognition (54%), spoken form (53%),
syntagmatic association (49%), and meaning recall (14%). On the other hand, the results
of the listening group showed the largest gains on spoken form (50%), followed by
written form (45%), part of speech (37.3%), meaning recognition (37%), syntagmatic
association (25%), and meaning recall (6%). The patterns for the larger gains were
clearly different, and strongly associated with the input mode. Except for recognition of
spoken form, the tests were administered in the written mode. Therefore, as Hatami
pointed out, the reading group would have benefited more from the testing mode than the
listening group, which was a limitation of the study. Another limitation was that the
results revealed testing effects on all of the recognition tests. Therefore, retention after
three weeks was analyzed only for meaning recognition and recall. Scores for the reading
group on the meaning recall immediate post-test were significantly higher than those for
the listening group, and the significant difference between the groups remained the same
on the delayed post-test. On the meaning recognition post-tests, the reading group scored
significantly higher than the listening group on the immediate test, but three weeks later,
there was no statistically significant difference between the two groups. The listening
group scores on the meaning recall and recognition tests remained almost the same

between the immediate and delayed tests.
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Malone (2018) investigated the effects of exposure frequency and aural
enhancement (AE) in reading. Eighty ESL students were randomly assigned to four
treatment groups: (a) two exposures with AE, (b) two exposures without AE (visual
reading alone), (c) four exposures with AE, and (d) four exposures without AE.
Participants read four stories that contained 32 very low-frequency (beyond the 25,000
band range) TWSs. Two types of unannounced post-tests were administered: (a) a form-
recognition test, in which participants circled all the words they recognized from the
reading passages; and (b) a multiple-choice form-meaning connection test, in which
participants circled the correct semantic category for each TW. There were 32 distractors
in the form-recognition test and two for each item in the form-meaning connection test.
Comprehension questions were included to ensure a focus on meaning, and thus create an
incidental learning condition. An L2 proficiency measure and three WM measures were
employed as covariates. Confirmatory ANOVA analyses were conducted using estimated
marginal means and standard deviations of the groups. Results of the analyses showed
group differences indicating separate effects of exposure frequency and input mode.
Frequency effects on the form-recognition test were greater than AE effects, and AE
effects were confirmed at two exposures. On the other hand, both frequency and AE
influenced outcomes on the form-meaning test. Malone suggested that AE helped
semantic processing during the reading of visual input. This finding supports previous
findings in the literature suggesting that L2 vocabulary knowledge consists of different
components (e.g., Pellicer-Sanchez, 2015; Webb, 2005). The study’s regression analyses
investigated the relationship between form-recognition and WM in each group, and the

results showed that the AE groups required more WM than the visual reading groups.
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This finding suggests that aural input during visual reading placed an additional burden
on the participants’ WM. Moreover, the results indicated that the relationship between
form-meaning connection and WM was not strong. Malone raised a question as to
whether IVL is less likely to occur through listening than through reading because 1VL
while listening may depend more purely on WM resources.

In a study based on the output hypothesis (Swain, 1995), Nguyen and Boers
(2019) reported on vocabulary uptake in conjunction with an output task after audio-
visual input. Participants were 32 upper intermediate EFL students in two intact classes,
with both groups watching a TED talk once. Afterwards, one group completed a
summary task, and then both groups watched the video again and took post-tests on 18
TWs from the video. Results showed that the summary task group made significantly
higher gains on both post-tests, with large effect sizes for both uptake (d = 0.81) and
retention (d = 0.90). The mean scores for the immediate post-test were 45% for the
summary group and 26% for the control group. These results show that the summary task
enhanced IVL by approximately 20%, although the control group also exhibited gains
from two viewings of the video.

The emphasis on the output hypothesis in Nguyen and Boers (2019) is unique in
this line of research. The task they used is ecologically valid, at least in a classroom
setting. An important caveat is that the students were allowed to take notes and review
them while answering comprehension questions. This procedure appears to be closer to
an intentional learning condition, because the students were forewarned that they would
be asked to sum up the video later. In this situation, the students may well have thought

about key words to remember, so that they could reuse them during the summary task.
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The control group may have been in a genuine incidental learning condition, because they
did not perform the summary task. Nguyen and Boers claimed to have established an
incidental learning condition by not announcing the vocabulary post-tests. However, it
might have been more informative to include another step, such as debriefing at the end
of the procedure, to verify whether any learning that took place was indeed incidental.
Interestingly, Nguyen and Boers (2019) also mentioned the effects of visual cues
and input modification (p. 22). During the TED talk, one TW happened to be
accompanied by visual and verbal cues, and another by lexical elaboration. The support
of these cues, which occurred naturally during the talk, appeared to affect scores on those
two words, suggesting facilitation effects on vocabulary learning. Comparable findings
have been reported in other studies (e.g., Elley, 1989), which suggests that how these

cues support IVL should be explored further.

2.1.3 Auditory input only

Few studies have explored IVVL through auditory input alone. Elley (1989)
investigated whether children learn L1 vocabulary incidentally while listening to stories
read aloud by teachers. Elley also investigated the effects of teacher explanations of novel
lexical items compared with reading alone (i.e., with no explanations). One hundred and
twenty-seven eighth-grade children participated in her second experiment in two
treatment groups, along with 51 children in a control group. A pre-test, containing 36
TWs from the experimental texts, along with five control words, was administered to test
pre-existing vocabulary knowledge. The words in the pre-test were presented in different

contexts from those in the experimental texts. In the treatment, the children listened to
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two stories read aloud by different teachers three times in a given week. One group
listened to the stories with teacher explanations for the TWSs. The teachers, following
provided guidelines, explained the TWs in one of three ways: (a) using a synonymous
phrase, (b) role-playing or acting out, and (c) pointing to a picture. The other group did
not receive TW explanations while listening to the stories. The control group did not
listen to the stories at all. Unannounced post-tests for TWs were administered to all
groups seven days after the end of the treatment, and again three months later. The test
was multiple choice; half of the choices were pictures and the other half were synonyms
of the TWs.

Results showed that the non-explanation group’s mean score increased by 14.8%
compared to their pre-test mean score. This was comparable to the outcomes of her first
experiment, in which the treatment was listening to a story without TW explanations. The
group with teacher explanations showed much larger gains, with a 39.9% mean increase.
No testing effects were observed in the results from the control group or the five control
items in the test. The results of the post-test administered three weeks later did not show
any substantial decay for either treatment group, indicating only a 2-3% decline from the
first post-test results. Therefore, these results showed that VL occurred through listening
to the stories, and that vocabulary gains were greater when they received explanations of
the meaning of TWSs. In addition, Elley reported that the amount of gains varied
depending on the book. Therefore, Elley noted, the story itself also likely affected the
gains. This trend was also pointed out by Nagy et al. (1985).

Additionally, Elley (1989) identified six word-related factors: the number of

occurrences in the text; the number of pictorial occurrences (i.e., TWs shown with
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pictures); the helpfulness of the verbal meaning cues; the importance of the word to the
development of the plot; the vividness of the word; and the likely familiarity of the
concept for the participant population. Whether these factors had a systematic
relationship with vocabulary gains was examined. The first two factors were found by
counting the numbers of TWs in the stories. For the other factors, mean ratings by the six
participating teachers were used. Results showed that all six variables were statistically
significantly correlated with vocabulary gains. The highest correlations were found with
the number of occurrences in the text (.60) and the number of pictorial occurrences (.55).
Elley used pictures not only during the treatment, but also in the post-test. Therefore, the
effects of pictures on IVL showed more strongly than the effects of other factors.
Similarly, Bisson, Van Heuven, Cocklin, and Tunney (2015) reported the effect of
pictorial cues as the best for IVL, while reporting that auditory input alone resulted in the
lowest vocabulary gains.

Van Zeeland and Schmitt (2013) conducted a study of IVVL through listening.
They used four listening passages, such as TV interviews, available from the Internet.
These passages contained lexical items within the 2,000-word frequency band. They used
24 non-word TWs (8 nouns, 8 verbs, and 8 adjectives) in the passages. Target words were
selected from the original texts. Because the participants knew the target words, non-
words were generated with an online non-word database, and the original words were
replaced with the non-words (e.g., grath for “house,” to cluss for “to understand”). Thirty
ESL graduate students whose English levels were at the intermediate-high or advanced
level listened to the passages for 20 minutes, and were exposed to the TWs at four

different frequencies (3, 7, 11, or 15 times). Three types of post-tests were administered
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to assess three dimensions of vocabulary knowledge: (a) a multiple-choice form-
recognition test with four options, (b) a grammar-recognition test in which participants
selected the part of speech of the TWs, and (c) a meaning-recall test where the
participants wrote down anything they knew about the TWs.

Results from immediate and two-week delayed post-tests showed less learning of
the meanings of the TWs than of their forms and grammar (i.e., the part of speech).
Overall learning gains were found to be small, and varied depending on word
concreteness. Results on the delayed post-tests, however, indicated different patterns of
retention. Two weeks later, scores on the form-recognition and grammar tests had
significantly decreased. The decay was considerable, with a decrease of approximately
20%. In contrast, scores on the meaning-recall tests showed no statistically significant
difference between the immediate and delayed post-tests. These findings align with those
reported by Hatami (2017), which also indicated no significant difference between
immediate and delayed post-tests in a listening group’s mean scores on meaning recall
and recognition tests. The results of Van Zeeland and Schmitt’s delayed post-test showed
that exposure frequency did not affect the retention of the different dimensions of
vocabulary knowledge, except for significantly higher scores from 11 exposures. The
scores of form and grammar recognition after 11 exposures on both immediate and
delayed post-tests were the highest.

Van Zeeland and Schmitt (2013) pointed out that smaller learning gains from
listening than reading are consistently reported in the literature. They suggested three
reasons for smaller gains from listening: (a) the need for faster processing, (b) the

difficulty of segmenting spoken input, and (c) the difficulty of spotting new words. They
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also summarized the effects of frequency (i.e., occurrences/exposures) found in the
literature on IVL from either listening or reading passages, reporting that three times was
the minimum, and 11-15 times the upper threshold, for measurable effects. Their reason
for naming three exposures as the minimum is unclear, as Malone (2018) reported
vocabulary gains after two exposures. In any case, however, they emphasized that
frequency of occurrence is only one factor influencing IVL, supporting the suggestion

that other factors affecting IVVL should be further examined.

2.1.4 Contextual information

The definitions of “context” and the types of passage used as context vary in the
L2 IVL literature. Experimental materials have employed sentences, settings, paragraphs,
passages, and books as contexts for TWs (Elgort, Brysbaert, Stevens, & Van Assch,
2018; Godfroid et al., 2013, 2017; Van den Broek, Takashima, Segers, & Verhoeven,
2018; Vidal, 2011).

Webb (2008) speculated that the lack of clarity about IVL in the field has been
caused not only by mixed results on the sufficient frequency of occurrences/exposures,
but also by the variety of contexts that have been used. To investigate the effects of
context, Webb constructed 30 sentence-long passages of two types. The types differed
with regard to the level of detail pertaining to the meanings of the 10 TWSs. The degree of
inferable information was rated for each TW by native speakers of English. The
experimental group read the more informative passages, while the control group read the
less informative passages. Each TW appeared three times in both conditions. Afterwards,

the students took four unannounced vocabulary tests. The post-tests focused on both

21



recall and recognition of forms and meanings. The recall tests required the students to
write the TWs and to translate them into their L1. The recognition tests were multiple-
choice tests with four word options. There were only 10 TWs, and the post-test did not
provide contextual information. Results showed higher scores for the experimental group
than for the comparison group. While the overall scores were significantly different
between the groups, the scores on each separate post-test were not.

Another study by Webb (2007b) also showed the effects of context, this time at
the sentence level. The original purpose of the study was to investigate the effects of
synonyms when learning novel lexical items incidentally. Participants were EFL
university students in Japan, and treatment conditions included TWs with or without
synonyms in word pairs (TW and L1 translation word) or in sentences (where the TW
was glossed and accompanied by an L1 translation). Results did not show a statistically
significant difference between conditions with and without synonyms. All presentations
of TWs included L1 translation words. Thus, participants might have relied on the
translations more than the synonyms. However, the results showed that almost all scores
in the recognition post-tests of the group exposed to the TWSs in sentences were higher
than those of the group exposed to the TWSs in word pairs (with no context). Although
Webb’s original research questions did not address the different types of presentation, the
results clearly favored the sentence-level context for TW recognition.

The IVL studies conducted by Webb (2007a, 2007b, 2008) used nonsense words.
His justification for this methodological choice was to avoid the possibility of pre-
existing knowledge of the TWs and the difficulty of including low-frequency words in

graded readers, because graded readers are constructed within a restricted range of
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frequency bands. The 10 nonsense TWs in these studies consisted of six nouns and four
verbs. They replaced high-frequency words that were likely to be known to the students
(e.g., hospital, lunch, to visit). Due to the strict control over the vocabulary used in the
contexts, the only words unknown to the participants were the nonsense TWSs. Under this
condition, when reading the passages, the saliency of the TWs should have been high.
However, the participants could easily guess the original high-frequency words to
understand the content of the reading passages. There might have been no deeper
processing due to high inferrability, but this high inferrability may have inhibited
participants’ meaning learning of the experimental nonsense words. The study could have
been more informative if comprehension questions had been asked of the participants, as
their responses might have revealed relationships between their comprehension of
contextual information, inference of the meaning of the TWSs, and actual learning of the
TWs.

Furthermore, due to the high saliency of the TWs’ presentation, it is unclear
whether an incidental learning condition was established. In one of these studies (Webb,
2007b), both groups saw the TWs with L1 translation words. One group was told to study
the word pairs (the TWSs and the L1 translation) for eight minutes. The other group read
whole sentences, but the TWs were glossed and presented with the L1 translation words.
This treatment appears to be an intensive word-recall activity. Therefore, the students
were likely to remember the TWs intentionally even without knowing the true purpose
for learning them (i.e., taking the vocabulary tests, which were unannounced).

As Nation (2001, 2013) observed, the line between incidental and intentional

learning appears to be a fine one. Controlling learner attention is the key to developing
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tasks for receptive skills to establish incidental conditions. Some studies have
overstepped this fine line.

Elgort et al. (2018) conducted an eye-movement study to investigate the process
of IVL in academic reading. Their focus was how TWs that are low in frequency become
familiar to participants across exposures and how well the words are integrated into the
participants’ lexicon. The reading passages used in the study were an introduction and a
chapter from an academic book that included vocabulary at the level of 6,000-word
frequency families. Analysis of gaze duration found decreases at the fifth and seventh
TW encounters, as well as a change of total reading times at the tenth encounter. After
determining that the eighth encounter was the cutoff point, they found a statistically
significant difference in gaze durations between TWs and controlled words in reading,
and the mitigation of the reading time by the eighth occurrence in the text, using mixed-
effects modeling. These results suggested that, with increasing encounters, the TWs
became closer to the controlled words in terms of lexical access and word-to-text
integration. The results also support the finding of eight encounters as the threshold for
processing time during IVVL in Pellicer-Sanchez (2015). However, the study by Elgort et
al. also suggested that IVVL in reading genuine academic texts is a slow and incremental
development. It also used a meaning generation task (i.e., meaning recall task) as an
offline measure. The mean score on the task was 34%. This score indicates overall low
accuracy on meaning recall, suggesting that the participants’ TW knowledge was not
sufficient to capture the meaning of newly learned TWs, a finding that aligns with others
in the literature. The study also suggests “a possible dissociation between the

development of knowledge supporting word understanding during reading and

24



knowledge allowing participants to explicitly formulate the meanings of words learned in
contextual word learning” (pp. 360-361) due to the lack of a reliable relationship
between the eye-movement measures on the reading post-test for vocabulary knowledge
and the written meaning-generation task scores.

Taking these results together, word learning from context appears to be slow and
incremental (Elgort et al., 2018; Godfroid et al., 2013, 2017; Gonzalez-Fernandez &
Schmitt, 2017; Webb, 2008). A few studies have explored the use of contextual
information in vocabulary learning under an intentional learning condition. VVan den
Broek et al. (2018) argued that contextual information did not enhance word retention,
and that word retrieval was more effective. Barcroft (2015) also explored possible effects
of new word retrieval in reading a story. Both studies led participants in a retrieval task
during a reading phase, so that the participants could use contextual information to learn
novel lexical items. The quality and quantity of contextual information in the two studies
differed. Van den Broek et al. used two sentences to enhance vocabulary item retrieval
through richer contextual information, while the control condition used only one sentence.
Barcroft emphasized the importance of discourse-level contextual information, asserting
that discourse-level information could enhance IVL by providing multiple aspects of
target lexical items, including the natural language environment in which the items tend
to occur. Although the treatment in both studies remained as unobtrusive as possible
without providing explicit instruction for vocabulary learning, the procedures did not
create a clear setting for IVVL due to the use of an explicit form-focused task (i.e., a fill-in-

the blank task in the text to retrieve words).
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In sum, there is a host of factors affecting IVL. The most explored to this point
has been the frequency of word occurrences, or exposures. Input modality has also been
investigated. The effects of exposure frequency on IVL could differ depending on input
modality (Hatami, 2017; Malone, 2018; Van Zeeland & Schmitt, 2013; Vidal, 2011).
Most of the research pertaining to IVL has focused on reading, rather than on listening.
Possible reasons for this are the difficulties in investigating cognitive processing during
listening and in measuring vocabulary gains that are expected to be smaller than gains
during reading tasks. The rate of reading and/or listening could also affect I\VL.
Furthermore, given that both reading and listening are receptive, individual differences,
such as working memory and L2 proficiency, are considered to play a role in IVL.

Treatment procedure affects VL as well. In a meta-analysis of VL based on
spoken input, De Vos, Schriefers, Nivard, and Lemhofer (2018) included whether post-
tests were announced prior to the treatment in their guidelines for selecting studies. To
make vocabulary learning incidental, IVL studies are required to have surprise post-tests.
However, a few studies appeared to justify the condition only because the post-tests were
unannounced. The treatments in the studies did not appear to keep the true purpose of
vocabulary learning opague, and when conducted with intact classes, students could have
easily sensed what they would be expected to do after the task or activity. As discussed
earlier, the line between incidental and intentional can easily be crossed, depending on
the instruction. The implications of IVVL studies’ findings may be strongly associated with
the types of knowledge that develop through different learning conditions. IVL may
result in implicit knowledge if the learner remains unaware of what is learned (Long,

2017). The learning process, however, may not continue to remain incidental if the
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learner’s attention is redirected and the learning condition becomes intentional. Under
intentional learning conditions, the resulting knowledge could be explicit (Malone, 2018).
It is critically important to establish that incidental learning conditions are created.
Therefore, the length of treatments, the inclusion of comprehension questions in
meaning-focused treatments, and debriefing sessions to gather additional information
regarding participants’ attention and awareness during treatments must be considered
when conducting VL studies.

Many studies in the I'VL literature use non-words as TWs. Waring and Takaki
(2003) questioned whether it is more difficult for participants to learn non-words
substituted for known words (e.g., sind for “snow”). The non-words could be salient
enough to attract participants’ attention in reading or listening passages that achieve
lexical coverage of 95% or above (Nation, 2001, 2013). When Waring and Takaki
interviewed their participants after the treatment, they found that the participants had
been confused by the non-words. However, due to the high inferrability of the non-word
TWs (i.e., participants could guess the original English words for the non-words from the
passages), the reading process was not slowed down. Use of non-words eliminates the
possibility that participants already know TWs and it is convenient for a delayed post-test,
because participants will not encounter them after a treatment. However, it may create
unnatural vocabulary learning conditions.

Webb (2008) pointed out a possible issue with the variety of contexts in the VL
literature. As discussed, this variety includes both quantity and quality. Some studies
have used sentence contexts, such as Webb (2007b) study that showed the effects of

sentence context on recognition in comparison to word pairs. Although a sentence can
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provide contextual information for a target word, the amount of information provided is
inherently limited. It is questionable whether such limited contextual information could
have a substantial impact on IVL. Other studies have employed paragraph-level context,
and some have used authentic reading passages and books as contexts, emphasizing the
importance of ecological validity. Vocabulary manipulation in the context has also varied.
Graded readers and equivalent contexts have been used, so that the only words unknown
to the participants were the TWSs. Other studies have used academic lectures and book
chapters. Overall, regardless of the contexts utilized in the treatment, vocabulary gains
have been small. Such small reported gains could possibly have been caused by the use of
discrete-point post-tests. Eye-tracking studies, however, confirm gradual and sluggish
lexical development. Van den Broek et al. (2018) explored whether a newly learned word
can be retrieved from memory or inferred from rich contextual clues. Results suggested
that contextual information helped learners find the correct word meaning during practice,
but also appeared to lead to low retention rates. In their discussion of the mixed results,
Van den Broek et al. suggested the possibility that the context inhibited the establishment
of a clear connection between the form and meaning of a novel word, which resulted in
no retention. The context could be ambiguous for TWSs, whereas it is unclear how lexical
coverage of 95% and above helps IVL. Participants’ familiarity with the subject matter
could also influence IVL. Elgort et al. (2018) suggested that the provision of context or
no context resulted in possible differences in lexical knowledge. Few studies have
included comprehension questions for written or spoken input. Therefore, the overall

picture of IVL remains unclear, and more studies are needed.
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Furthermore, reliable instruments for vocabulary learning have not been used in
IVL studies even though measurements of gained vocabulary knowledge are critical.
Webb (2007a) devised 10 different instruments to assess vocabulary knowledge: (a)
productive orthography, (b) receptive orthography, (c) receptive recall of meaning and
form, (d) receptive recognition of meaning and form, (e) productive association, (f)
receptive association, (g) productive syntax, (h) receptive syntax, (i) productive grammar,
and (j) receptive grammar. Some other studies have adopted these instruments (Chen &
Truscott, 2010; Hatami, 2017; Van Zeeland & Schmitt, 2013). Webb (2007b) also created
a different set of instruments to assess orthography, syntagmatic association (the
relationship between elements combined with each other; for example, locomotive—
station or locomotive—arrived), paradigmatic association (the relationship between
elements of the same category, i.e., elements that can be substituted for each other; for
example, locomotive—vehicle or locomotive—airplane), grammatical functions, and
meaning and form. His intention in creating these tests for word associations was to
examine vocabulary knowledge with synonyms. Other studies have used conventional
measures, such as the multiple-choice form and/or meaning recognition and recall tests.
The recall tests in Webb (2007b) were productive; the form recall test required
participants to spell out TWs, whereas the meaning recall test included L1 translation of
TWs and writing down anything remembered about them. Elley (1989) used both
pictures and synonyms for meaning recall. Most of the post-tests in these studies were
discrete-point post-tests for TWs. Godfroid et al. (2013) used a meaning recognition test
in the same sentence context as the passage. Participants were required to choose one

appropriate TW out of 18 choices within 15 seconds. Few studies have employed delayed
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post-tests, possibly due both to expectations of low retention rates and to research
constraints. The approach used by Webb is called a multi-component approach for
vocabulary knowledge. As different types of immediate post-tests have indicated
different results, the tests appear to tap into different dimensions of vocabulary
knowledge. A construct of vocabulary knowledge gained from IVVL specifically has not
yet been examined.

Laufer and Hulstijn (2001) suggested a different perspective on VL when they
asked “whether the quality of exposures to new vocabulary during ‘incidental’ encounters
can compensate for the relatively limited amount of exposure which is characteristic of
learning a second language in a non-language-speaking environment” (p. 22). It is worth
exploring whether there is a relationship between the quality of contextual information
for a novel lexical item and uptake of it through I\VVL. If there is such a relationship, how

contextual information can contribute to the uptake could be explored.

2.2 Underlying mechanisms
2.2.1 Psycholinguistic frameworks

Webb (2007b) argued that L2 learners use their L1 knowledge and contextual
information when they encounter an unknown lexical item, and that the learning process
progresses slowly when the learners lack sufficient information to understand the item.
This description appears to be more relevant to L2 learners with limited proficiency,
although it is unclear how L2 learners infer the meaning of an item from L1 knowledge

or from provided context in the L2.
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Pellicer-Sanchez (2015) explained the four measures of processing time most
frequently used in eye-tracking studies: (a) first fixation duration, (b) first pass reading
time, (c) fixation count, and (d) total reading time. According to Pellicer-Sanchez, first
fixation duration and first pass reading time are likely to reflect initial processes in
sentence processing that take place at lower levels (i.e., word recognition and lexical
access). The number of fixations and total reading times reflect higher order processes,
such as semantic integration and comprehension. It appears that learning a novel lexical
item involves both low- and high-level processes.

To explain higher-level processing in developing L2 lexical knowledge, Kroll and
Stewart (1994) proposed a model for lexical and semantic representations, which they
called the revised hierarchical model (RHM). The goal of their experiments was to
investigate the structure of bilingual memory, with the assumption that a bilingual mind
has two separate lexicons for L1 and L2 at the lexical level, with shared concepts at the
conceptual level. According to the model, the L1 lexicon is strongly associated with
concepts, because the L1 lexicon develops concurrently with meanings. Although there
are assumed links between the L1 lexicon, L2 lexicon, and concepts, the RHM proposes
that the strength of these links is likely to change as a bilingual’s proficiency changes.
The RHM posits a dynamic change in development in the bilingual’s mind, describing
the importance of the direct link between the L1 lexicon and the L2 lexicon at the initial
stage of vocabulary acquisition, and an increase in direct semantic links from the L2
lexicon to concepts as the bilingual’s proficiency increases (Kroll & Sunderman, 2003).

By offering a description of the developmental aspect of the bilingual mind, the

RHM has become the predominant framework in psycholinguistic research on
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bilingualism, and the model has been examined in many studies (for reviews, see
Brysbaert & Duyck, 2010; Kroll, Van Hell, Tokowicz, & Green, 2010). In particular, the
link between the L2 lexicon and concepts has been investigated in conjunction with L2
proficiency. Whether bilinguals with low proficiency show evidence of a conceptual link
with their L2 lexicons has been examined using such tasks as translation recognition and
semantic categorization (Dufour & Kroll, 1995; Talamas, Kroll, & Dufour, 1999).
However, research findings thus far are not conclusive, although they suggest possible
links between L2 lexicon and concepts in both lower and higher proficiency bilinguals.

Several interpretations have been offered to understand the mixed findings. For
example, Talamas et al. (1999) investigated bilinguals’ sensitivity to forms and meanings
in a translation recognition task. They hypothesized that less proficient bilinguals would
be more affected by forms. However, results showed a form interference effect on
bilinguals regardless of proficiency. The interpretation of the results focused on
differences in the use of conceptual information, rather than the presence of a conceptual
activation link from the L2 lexicon. Talamas et al. suggested that the less proficient
bilinguals used any available resources, due to their insufficient L2 knowledge, while the
bilinguals at higher proficiency levels used resources available at both the lexical and
conceptual levels to perform the task. Therefore, they concluded that conceptual
activation patterns are different, depending on proficiency level.

Another interpretation of the mixed results is the possibility of different
developmental states at the conceptual level. Dufour and Kroll (1995) hypothesized that
concepts contain nodes that could be activated by the L1 alone or by both L1 and L2. In

this scheme, the number of nodes that could be activated by both languages increases as a
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bilingual’s proficiency develops. The L2, conversely, begins with a smaller set of nodes.
The set is assumed to grow larger as proficiency increases. Therefore, the size of the set
was suggested to play a role in conceptual activation in the L2.

Brysbaert and Duyck (2010) questioned “to what extent all semantic information
is language-independent, as suggested by the RHM” (p. 367). Consequently, they
claimed the need to differentiate language-dependent and language-independent semantic
features, noting supportive evidence in the literature, including the memory literature. To
this criticism, Kroll et al. (2010) responded that it could be a matter of how common
conceptual features are associated with word forms based on the different contexts and
structures of language use, rather than the issue of language dependency.

Because the RHM focuses on the developmental aspect of bilingual lexicons and
L2 proficiency, the mixed findings of previous studies are difficult to interpret. However,
the model provides a distinct level difference between lexical and conceptual
representations, which facilitates understanding of the different dimensions of vocabulary
knowledge discussed in the IVL literature. In addition, according to the RHM, conceptual
activation would be available to low proficiency bilinguals. The model thus supports the
idea that L2 learners activate links to the L1 lexicon and concepts when they encounter a
novel lexical item in context. The model also implies that incidental learning conditions
could lead L2 learners to rely more on conceptual links to search for relevant information
in order to understand the meaning of new items.

A caveat concerning the RHM’s application to IVL is the model’s limited
descriptions of lexical level processing. To describe a possible mechanism at the lower

level of vocabulary acquisition, including the relationship between L1/L2 words at the
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lexical entry level and concepts, Jiang (2000) presented a conceptual model for
representations of L2 lexical information in the mental lexicon. This framework describes
how an L2 learner develops a lexical entry in the L2 lexicon. Jiang considered the process
in L2 to be fundamentally different from processes of L1 vocabulary acquisition. Jiang
hypothesized three developmental stages: (a) establishing an L2 lexical entry with
information about formal specifications, such as phonology and orthography only; (b)
amalgamating the information from the first stage and information about the semantics
and syntax of its L1 translation; and (c) integrating all the information extracted from
exposure to an L2 word as the L2 lexical entry comes to resemble one in the L1. This
framework captures an L2 lexical entry’s development, although Jiang assumed various
stages of development in a learner’s L2 lexicon. The second stage of this framework may
be closely associated with the RHM, because a novel lexical item begins integrating with
available information and L1 knowledge as a representation of the item develops in the
L2 lexicon.

Jiang (2002, 2004) examined the second stage of the model, which he calls the L1
lemma mediation hypothesis or semantic transfer hypothesis, using a semantic-
relatedness judgment task. The critical stimuli were pairs of English words that share the
same translation in English; some had different translations in the participants’ L1s while
others did not. If participants relied on L1 translation, the pairs with different translations
would require longer response times. Results supported the hypothesis, suggesting the L2
participants’ reliance on L1 translation. However, with L1 translation, semantic

activation must be involved as well. As discussed above, the conceptual links activated
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by L2 speakers might differ from the conceptual links activated by native English
speakers.

The results of both of Jiang (2002, 2004) studies corroborated the RHM by
demonstrating links between lexicons and concepts, especially a strong association
between L1 words and concepts. The results of other studies (Chen & Leung, 1989; Kroll
& Curley, 1988; Kroll & Stewart, 1994; Potter, So, Von Eckardt, & Feldman, 1984) have
supported the concept mediation model with higher proficiency bilinguals. However, as
the mixed findings suggest, clear explanations of these relationships have not yet been
proposed. As Kroll et al. (2010) pointed out, “There is still a debate in the literature as to
whether even highly proficient late bilinguals are able to fully access semantic
information for the L2” (p. 377).

In short, mechanisms involved in IVL include both higher and lower order
processes. When a novel lexical item is presented to L2 learners in context, the learners
may search for the L1 equivalent of the item or may use contextual information to infer
its meaning. If they have already established links between concepts and L2 words as
described in the RHM, the processing speed should be fast. Simultaneously, contextual
information may be added to infer the meaning of the lexical item. In other words, when
an L2 learner with high proficiency encounters a new word in context through reading
and/or listening, s/he may not need to use the links between L1 words and concepts.
Direct links between L2 words and concepts may reduce processing time and avoid
language switch costs. However, it remains uncertain how proficient an L2 learner must
be to establish stable links between L2 words and concepts. The question is whether an

L2 learner with low proficiency can do the same without accessing the L1. Even if the
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learner can process the context in the L2 only, lexical and semantic representations of
new words in the context may be fragile and susceptible to decay, due to unstable links
between the L2 words and the concepts.

Jiang (2002, 2004) model offers some explanations for the findings reported in
the IVL literature. The stages of L2 lexical development in his model begin with a lexical
entry that contains a word’s formal information, such as spelling and pronunciation.
Following the orthography and phonology, morphological information can be added,
based on the initial encounters. This may be a reason why IVL studies find greater gains
in form recognition. At this stage, the lexical entry lacks a lemma, which consists of
syntax and semantics. Information pertaining to the lemma may be available, but is not
integrated into the L2 lexicon. Therefore, lexical representation at this stage is weak. The
model explains why an L1 translation of the word plays an important role in developing
semantics. In IVL, with limited exposures, targeted novel lexical entries might remain at
this stage. If L1 translation does not occur in processing L2 input, and if the only
available resource is contextual information in the L2, the development of the lexical
entry may likewise remain in the L2. Depending on the word, the lemma may be
established smoothly, and lexical representation may include conceptual representation.
Therefore, differences in responses to productive and receptive form-and-meaning tests
might be explained by undeveloped lexical entries.

In this regard, both the RHM and Jiang (2000) models are useful in understanding
IVL, as both levels of mental processing should be considered in the development of

vocabulary knowledge.
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2.2.2 Attention in SLA

To investigate whether IVL has occurred, studies must ensure that a novel lexical
item in context attracts an L2 learner’s attention. Schmidt (1990, 2001, 2010) proposed
the noticing hypothesis: “a hypothesis that input does not become intake for language
learning unless it is noticed, that is, consciously registered” (2010, p. 722). Both
theoretical and empirical studies in the field of SLA have tested this hypothesis. The
findings have not resulted in a consensus due to the complexities of the concept of
noticing, and the difficulties of measuring both noticing and intake, among other
constructs. Schmidt (2010) clarified the meaning of “consciousness” in the noticing
hypothesis by dividing it into intention, attention, and awareness. Unlike incidental
learning, intentional learning is goal-directed and deliberate, where L2 learners focus on
cues and stimuli for intake. In comparison, incidental learning takes place without
particular intention, such as in vocabulary learning through reading activities when the
learner’s goals are comprehension and enjoyment. Attention refers to “a variety of
mechanisms or subsystems, including alertness, orientation, detection within selective
attention, facilitation, and inhibition” (p. 724). Schmidt noted that attention appears to be
central, but that it is still unclear “whether all learning requires attention” (p. 724; italics
original).

Tomlin and Villa (1994) emphasized the importance of attention by conducting
comprehensive analyses of its subsystems. They focused on three components relevant to
SLA: (a) alertness or general readiness to deal with incoming stimuli/data; (b) orientation
that facilitates or inhibits detection; and (c) detection that selects, or engages, a particular

and specific bit of information. The third component, detection, is what occurs at the key
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attentional moment for intake of an instance of data, which allows the formulation of a
hypothesis about the L2 grammar, and the integration of a lexical item into an L2 lexicon.
According to Tomlin and Villa, awareness requires attention, but not vice versa. Their
argument is different from the noticing hypothesis in suggesting that learning could occur
if a learner’s attention is drawn to targets to be learned. The question for instructed SLA
is how language instruction can enhance a learner’s detection of a piece of specific
information, so that it will become intake. One of their suggestions is to provide salient
targets, using such techniques as input enhancement. This is the fundamental mechanism
that justifies both input enhancement and input modification as useful tools in instruction
for SLA.

In conjunction with issues of attention and salience, the effects of input
enhancement have been examined in many studies (Issa & Morgan-Short, 2018; Lee &
Huang, 2008; Leow & Martin, 2017). Effects on intake have been confirmed, although
only at a modest level. Issa and Morgan-Short (2018) employed a picture-sentence
matching task, but the results did not show strong evidence of intake. They suggested that
input enhancement leads learners to attend to form, but does not lead to deeper form-
meaning links.

Given the centrality of learner attention for intake, and the limitations of input
enhancement in facilitating deeper processing to establish form-meaning links, an
important question is how the quality of the context of learners’ encounters with new
lexical items can be improved so that greater I\VVL occurs. In other words, how can

instructed SLA provide L2 learners with rich contextual information that facilitates
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deeper processing and intake of newly encountered vocabulary items as a by-product of

primary focused activities?

2.3 Input modification

The literature on input modification consists of two lines of research, one focused
on comprehensibility and the other on vocabulary learning, including incidental learning.
The notion that input modification facilitates understanding of the modified words or
phrases originally comes from studies on “foreigner talk” (FT). At the core of Krashen’s
(1985) widely known input hypothesis is the critical role of “comprehensible input,”
which refers to language input slightly more advanced than an L2 learner’s level. This is
often referred to as the input level of “i + 1,” where “i” is the L2 learner’s current level
and “+1” is the following stage of language acquisition. Long (1980, 1981, 1983a,
1983b) investigated the effects of different types of input, arguing that modifications
increase input comprehensibility, which in turn facilitates acquisition. Based on the
findings of studies investigating successful cases of language acquisition from
comprehensible input, however, what is more important for learning may be “adjustments”
that occur during interactions rather than the input itself (Larsen-Freeman & Long, 1991).
Such adjustments are made by caretakers talking to toddlers, and by native speakers of a
target language talking to non-native speakers whose target language proficiency appears
to be lower than that of the native speakers. The goal of the adjustments is interaction: the
exchange of meaningful messages and reaching a common ground in understanding
during the conversation. Input adjustment, which has also been called input modification,

involves both simplification and elaboration (Chaudron, 1983). Elaboration originally
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referred to modifications of interaction involving features of conversation or discourse
functions (Parker & Chaudron, 1987). Chaudron (1983) found elaborated topic
reinstatements to affect the recall of topics more strongly than did syntactically simplified
input. Because elaboration includes the redundancy and clarification found in FT,
research interest shifted to the relationships between input modification, comprehension,
and the learning of grammar and vocabulary in conjunction with interaction and auditory
input.

Studies on comprehensibility have primarily investigated whether modified input
enhances comprehension or receptive skills. Yano, Long, and Ross (1994) summarized
previous studies’ findings on the effects of input modification: (a) linguistic
simplification improves comprehension, although simple sentences alone could interfere
with comprehension; (b) simplification does not consistently outperform elaboration; (c)
the advantages of elaboration for listening comprehension are consistent; (d) input
modification (either simplification or elaboration) is more useful for L2 learners of lower
proficiency; and (e) a combination of modification types, such as shorter sentences,
repetition, or making topics salient, is more effective than simplification for improving
the comprehensibility of passages and lecturettes.

To determine the relative effectiveness of pure simplification and elaboration for
reading comprehension, Yano et al. (1994) conducted a large-scale study with 483 EFL
university students. They created 13 reading passages of various lengths, each in three
versions: genuine (i.e., unmodified), simplified, and elaborated. The simplified version
was created by making sentences shorter and minimizing the number of multisyllabic

words and embedded clauses in each passage. The elaborated version was created by
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paraphrasing or providing definitions of low-frequency content words. The three versions
(genuine, simplified, and elaborated) differed in readability scores, complexity, and
length (number of words in a passage). The complexity of the elaborated version was
nearly double that of the original (genuine) version by these three indicators.

Long and Ross (1993) conducted a propositional analysis of the three versions of
one of the passages, showing that the number of retained information bits changed,
depending on the modification type. A considerable amount of information was lost
through simplification, whereas it was retained by elaboration. The elaborated version in
fact increased the number of predicates and arguments. The dependent variable in the
study was scores on comprehension questions, of which there were three types: (a)
replication, which required participants to fill in missing elements that could be found in
the passages; (b) synthesis, which required participants to synthesize a number of facts
found in the passages; and (c) inference, which required making an inference about the
implications of information in the passages, based on the readers’ understanding
(including background knowledge). The question types were based on a taxonomy
developed by Davey (1988). The treatment procedure was conducted in intact classes, but
with students randomly assigned to treatment groups by distributing three different types
of packets of reading passages (genuine, simplified, elaborated). The participants
completed 14 comprehension questions based on the reading passages. The analysis
included the participants’ scores on an English proficiency test as a covariate. Results
showed that the scores of those who read the simplified version were significantly higher
than the scores of those who read the baseline (genuine) version, both on overall reading

comprehension and in responses to replication items. The elaborated version group
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scored higher than the baseline group in reading comprehension, but not statistically
significantly so. No difference was found in the scores on the synthesis items. On the
inference items, however, the scores of those who had read the elaborated version were
significantly higher than the scores of the other two groups. This result suggests that the
participants who read the elaborated version could successfully link the details of
information available in the text to correctly respond to the inference items, even though
processing the elaborated version imposed an additional burden due to its redundancy and
complexity.

The finding in Yano et al.(1994) that the students who read the elaborated version
outperformed the other groups could be considered supportive evidence for an
elaboration theory, such as the one Reder (1982) had proposed, which was based on
theories of memory and text processing in the fields of cognitive science and educational
psychology. In this context, elaboration refers to “any additional facts about material to
be remembered (TBR) that are thought about at the time that TBR material is studied,”
which “can be either generated by the rememberer or presented to the rememberer along
with the TBR material” (p. 212). Elaboration theory pertains to “depth of processing”
(Craik & Lockhart, 1972, p. 675) and explains that redundancy of information in material
helps the rememberer establish a richer knowledge base. Furthermore, Reder argued that
a rich knowledge base facilitates smoother learning of subsequent information. Due to the
materials used, her experiments did not support the theory; however, she suggested that
additional information in an embellishment should be connected to the central message of
the information given in a passage. In her conclusion, Reder emphasized that elaboration

facilitates deeper processing of incoming information, so that it can be reconstructed and
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inferred, which Reder described as “elaborative processing” (p. 212) that should facilitate
deeper learning.

By adding proficiency as a variable, Oh (2001) expanded the study by Yano et al.
(1994) on the effects of the two types of input modification (simplification and
elaboration) on reading comprehension. The study design had three modification types
(simplification, elaboration, and baseline) and two levels of proficiency (high vs. low).
Passages were modified by paying special attention to such factors as linguistic
complexity, sentence length, total numbers of T-units, words per sentence, and word
frequency. Specifically, the elaborated version was created by adding synonyms and
definitions of low-frequency words, repetition of original information, paraphrases,
redundancy, and specific examples for clarity of thematic structure. The comprehension
test used in the study consisted of three item types: (a) general comprehension (synthesis),
(b) specific comprehension (replication), and (c) inferential comprehension. One hundred
eighty Korean college students were randomly assigned to six groups, two for each of the
three different types of reading passage. Results supported the findings on comprehension
in the original study by showing statistically significant differences between the
elaboration and baseline groups, regardless of proficiency level. On the inferential items,
both high and low proficiency groups with elaboration scored statistically significantly
higher than the baseline groups, although there was no such difference between the
elaborated group and the simplified group at either proficiency level. On the specific
(replication) items, the scores of both proficiency groups showed statistically significant
differences from the scores of the baseline groups. On the general (synthesis) items, only

the scores of the high proficiency groups showed statistically significant differences from
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the scores of the baseline groups. It should be noted that the high proficiency group with
simplified passages gained the highest total scores on comprehension as well as the
highest scores on general and specific items. Nonetheless, the findings suggested that the
elaborated passages provided not only readers at the high proficiency level, but those at
the lower proficiency level, with more information and, thus, a deeper understanding of
the passages.

For learners, simplification may be more accessible, due to the lower cognitive
load, while elaboration may make higher cognitive demands. However, it is unclear
whether elaboration is more effective for students with larger working memory (WM)
capacities. To find more evidence of the possible effects of input modification,
investigating the relationship between types of input modification and cognitive
capacities, such as WM, in vocabulary acquisition is essential, and will potentially reveal
more about the links between comprehension, inference from context, WM, and IVL.

In VL research, an eye-tracking study conducted by Godfroid et al. (2013)
investigated the relationship between attention to TWs during L2 reading and post-test
recognition scores by operationalizing attention as a participant’s eye-fixation duration.
Study participants were 28 advanced English as a foreign language (EFL) students who
read 20 short paragraphs in which 12 paragraphs containing 12 TWSs (nine pseudo-words,
and three known words as controls) were presented in four conditions: (a) a known word
(control condition), (b) a pseudo-word (e.g., PANILINES), (c) a pseudo-word followed
by a known word (e.g., PANILINES OR BOUNDARIES), and (d) a known word
followed by a pseudo-word (e.g., BOUNDARIES OR PANILINES). The third and fourth

conditions, (c) and (d), were hypothesized to provide a strong appositive cue, particularly
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because they added the explicit marker “or” between the two words, which would help
readers directly connect the two words while reading. The eye-tracking data showed
longer fixation times on pseudo-words than on known words, and indicated that the
appositive cue conditions were the most effective at drawing participants’ attention.
Analyzing both critical and post-critical areas of gaze duration, the study suggested that
longer gaze duration times at the critical area in the appositive cue conditions reflected
sentence-integration processes. In these processes, a mental representation of the novel
word was assumed to be updated with details, using knowledge of known words (i.e., the
appositive cues). However, a statistical analysis showed no vocabulary gains in any
condition. Possible reasons for the results were: (a) that the frequency of the TWs (only
one occurrence of each) was too low, and (b) that the timed, unannounced multiple-
choice post-test, which had 17 distractors for each TW, was too difficult for the
participants.

Godfroid et al. (2013) used a specific type of input modification to increase the
salience of TWs. The modification was added adjacent to the TWSs, using known words
(conditions [c] and [d] above). Although the post-test results did not provide evidence of
vocabulary gains, the eye-tracking data revealed that the input modification of the
appositive cue (condition [c], i.e., a pseudo-word followed by a known word) induced the
longest gaze duration, suggesting deeper semantic processing. This text modification type
was adopted from a study by Watanabe (1997). Watanabe compared the effects of
marginal glosses, multiple-choice glosses, and appositive cues. Results favored both
gloss types over appositive cues and no modification. The marginal gloss group scored

the highest, followed by the multiple-choice gloss group. There was no statistically
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significant difference between the two gloss groups. Watanabe pointed out that
participants did not perceive the appositive cues as providing clear explanations of the
TWs, possibly because the TWs and the adjacent explanatory words were connected only
by commas. Therefore, Godfroid et al. (2013) made the connection clearer by using the
coordinating conjunction “or” to signal the explanatory relationship between the words.

Loschky (1994) investigated the effects of three types of auditory input on
vocabulary and grammar learning. The underlying research question was whether there
was a relationship between comprehensible input and SLA. Loschky used Japanese
locational constructions as target structures and investigated whether comprehension was
achieved with the help of auditory input. The input types were: (a) baseline unmodified;
(b) pre-modified, including both simplified and elaborated; and (c) interactive, which
allowed the participants to interact with interlocutors about questions. One measure was
an aural vocabulary recognition test, in which the participants selected either “yes” or “no”
in response to whether they had encountered stimuli words, including the TWs, during
the treatment. The other measure was a sentence verification test, in which the
participants selected either “true” or “false” as they judged whether stimuli sentences and
accompanying pictures matched. Results confirmed the effects of interaction, and thus
supported the interaction hypothesis (Long, 1981, 1983a, 1996). There was no
statistically significant difference between the scores of the pre-modified input group and
the baseline group, although the pre-modified input group scored lower on both tasks.
The poor comprehension of the pre-modified input group appeared to be due to the input
not being “comprehensible.” The input that the group received was a mixture of

simplified and elaborated input. In addition, the participants, whose Japanese proficiency
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was at the beginning level, were exposed to the TWs only once. Therefore, even the
modified input may have been too difficult for them to comprehend.

Toya (1992) investigated the effects of the explicitness and implicitness of input
elaboration in listening. Results of post-treatment vocabulary tests showed that both
elaboration conditions led to better vocabulary scores compared to the baseline, but the
effects of explicit elaboration were stronger than those of implicit elaboration. Possible
reasons for this finding are: (a) the explicit elaboration included repetitions of the TWs,
and (b) the instructions to participants may have created an intentional learning condition,
as the vocabulary tests were announced prior to the treatment. No effects, however, were
found with delayed post-tests.

Chung (1995) investigated the effects of input modification on reading
comprehension and incidental vocabulary learning. Twenty TWSs were selected with the
expectation they would be unknown to the participants, who were English learners in
Korea. Frequency of the TWs was not mentioned in the study, and reading materials
included both lexical and structural elaboration. The study described “lexical elaboration”
as “adding redundancy to the language items anticipated to be unknown to the subjects”
(p. 38), and “structural elaboration” as

adding redundancy to text structure in order to clarify
message content and organization through signaling of an
inter-sentential relationship, retention of full NPs, repetition,
supplying omitted elements, using anaphoric rather than

cataphoric reference, and paraphrasing for summary
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statements which make already existing logical relations

explicit without adding new information. (pp. 38—39)
Nine genuine passages with various lengths and topics were used as a baseline. Four
modified versions (simplified, lexically elaborated, structurally elaborated, and lexically
and structurally elaborated) were developed on the basis of the genuine passages.
Vocabulary gains were assessed with three post-tests. Immediate tests were a form-
recognition test and an L1 meaning-recognition test, with another L1 meaning-
recognition test administered one week later to examine longer-term retention. Results
showed that the modified version groups all scored higher than the baseline group,
although there was no statistically significant difference among them. The group that read
the simplified version scored the highest. The mean vocabulary test scores of all the
groups fell between 36.1% and 50.3%, with the modified version groups scoring higher
on the vocabulary tests than the baseline group. The group that read the simplified
version scored highest for both form and meaning. Again, however, these differences
were not statistically significant. Possible reasons for the low scores on the post-tests
were proficiency level, only a single exposure to each TW, and the format of the post-
tests. The tests, which required the participants to choose 20 forms and 20 L1 meanings
out of 40 choices, may have been too hard for the participants.

Urano (2000) investigated facilitative effects of input modification on both
reading comprehension and IVL. The study used three different types of input
modification in reading: (a) baseline, (b) simplified, and (c) elaborated. Stimuli were at
the sentence level, and elaboration was operationalized as lexical modification, or adding

synonyms to TWs. The dependent variables for comprehension were mean reading time

48



and scores on reading comprehension questions, and for I\VVL, form- and meaning-
recognition scores. Regarding comprehension, the results indicated positive effects of
lexical simplification and elaboration on reading times, with no significant effects on
scores for the comprehension questions. As for IVL, the results of the form-recognition
test and the meaning-recognition test showed that lexical elaboration facilitated I\VVL more
than simplification. In addition, students with higher L2 proficiency benefited more from
the elaborated input. The findings of positive effects of lexical elaboration on both form-
and meaning-recognition contrast with the findings of a few other I'VL studies that have
used sentences as context.

Kim (2006) investigated the effects of lexical elaboration and typographical
enhancement (i.e., boldfacing) of written input on IVL. Kim’s definition of lexical
elaboration, “giving learners the meaning of a word” (p. 349), followed those of Urano
(2000) and Watanabe (1997). Two hundred and ninety-seven EFL university students in
intact classes were randomly assigned to treatment groups in which they received one of
six different types of reading passage. Kim administered two vocabulary post-tests,
which assessed form-recognition and meaning-recognition. Additionally, he included a
retrospective vocabulary pre-test, in which participants reported their knowledge of TWs
before the treatment session. This test was administered after the two vocabulary post-
tests, and these test scores were used to adjust the post-test scores when necessary.
Results of a MANOVA showed no interaction effects between elaboration and
enhancement. The findings were as follows: (a) explicit elaboration was significantly
more effective for meaning-recognition compared to the baseline passage; (b) explicit

elaboration was more effective for meaning-recognition than implicit elaboration; (c)
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explicit elaboration alone was not effective for form-recognition; and (d) typographical
enhancement had significant effects on form-recognition, as predicted, and no effects on
meaning-recognition. The findings of an enhancement effect appear to be compatible
with findings from previous studies (Lee & Huang, 2008; Leow & Martin, 2017). Kim
suggested that the type of typographical enhancement (i.e., boldfacing) might have been
responsible for the weak effects on meaning-recognition. The findings on the effects of
explicit and implicit elaboration suggest the importance of using clearer signals for
lexical elaboration, such as connectors like “which means” before definitions or
synonyms. The implicit elaboration of this study was appositive cues following TWSs. The
effects of the implicit elaboration were found to be weak, which aligns with the findings
in Watanabe (1997).

O’Donnell (2009) investigated the effects of elaborative modification on reading
passages from Spanish textbooks, compared to the original unmodified version. The
purpose of the study was to assess the effects of textual elaboration on reading
comprehension and vocabulary recognition using literary texts. O’Donnell did not
include a simplified version, claiming that it did not seem possible to maintain the
integrity of a literary work that way. Three passages were selected from textbooks to
create unmodified and elaborated versions, with text lengths of the elaborated versions
increased by an average of 65%. Glossed words from the original text remained in the
unmodified version. Dependent variables were the total number of words used in an
immediate recall test, along with scores from a vocabulary recognition (L1 translation)
test. The recall test results revealed that participants who had read the elaborated version

were able to recall significantly more than those who read the unmodified version. The
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results of the vocabulary test also showed significant effects of the elaborated version.
However, O’Donnell noted that overall scores were not high, ranging from 21% to 42%.

Taken together, these studies document beneficial effects of input modification.
As in the IVL literature, most of these studies used reading passages. Simplified versions
allowed participants better comprehension, due to the use of shorter sentences and
familiar lexical items. Yano et al. (1994) and O’Donnell (2009), however, pointed out
that simplified versions lose contextual richness and provide less information, as
compared to genuine texts and elaborated versions. As the results of studies with
inference questions show, participants who read elaborated versions receive additional
information. Oh (2001) suggested that readers of elaborated versions might have “more
opportunities to process critical information within the text and thus to comprehend the
text better, even though the resulting text remains at a high level of linguistic complexity”
(p. 86).

Previous studies have centered on two types of elaboration: lexical and structural.
Urano (2000) demonstrated the effects of lexical elaboration at the sentence level.
However, given the importance of providing richer contextual information, both lexical
and structural elaboration could be even more useful than either of them alone. In the IVL
and IM research, some methodological issues have been recurrent, particularly (a)
treatments providing only one exposure to TWs and (b) participants at low target
language proficiency levels (Chung, 1995; Loschky, 1994).

Long (2015, 2019) proposed modified elaboration as a solution for long sentences
and utterances in elaborated input. Because input elaboration can be achieved by adding

redundancy and regularity to genuine input, elaborated input is longer; that is, it contains
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more words, sentences, and elements of syntactic complexity, such as S-nodes. Modified
elaboration preserves the characteristics of the elaborated version other than sentence
length. As Long (2019) explained modified elaborated input, it “exposes learners to
nativelike L2 use, increases comprehensibility by retaining the redundancy and other
features typical of elaboration, and restores normal sentence length and reasonable
syntactic complexity” (p. 12). Whether the effects of such modified elaboration differ
from those of modified elaboration, however, has not yet been examined empirically.
Furthermore, previous work on input modification includes investigations of its
effects on both comprehension and IVL. However, it remains unclear whether there is a
relationship between comprehension and VL. When the L1 is unavailable, L2 learners
rely on context more, and rich contextual information is likely to support understanding
of the information attached to new lexical items because L2 learners’ attention is more
likely to be drawn to such context. If elaboration increases the salience of new lexical
items and provides rich contextual information, it may help compensate for limitations of

the L2 learning environment (Laufer & Hulstijn, 2001).

2.4 Listening comprehension

Fewer studies have focused on IVVL during listening than on IVL during reading.
De Vos et al. (2018) conducted a meta-analysis of 32 studies of IVVL from spoken input,
most including multiple modalities (e.g., reading and listening, or listening with visual
cues), but few focused on listening alone. In input modification research, several early

studies investigated interaction between native speakers and non-native speakers, using
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auditory input, such as academic lecturettes. Gradually, however, the number of studies
focused on reading has increased.
Vandergrift and Baker (2015, p. 392) adapted three requirements presented by

Buck (2001) for defining L2 listening comprehension:

(a) the ability to process extended samples of realistic

spoken language automatically and in real time;

(b) the ability to understand the linguistic information that

is unequivocally included in the text; and,

(c) the ability to make whatever inferences are

unambiguously implicated by the content of the passage.

Subsequently, Vandergrift and Baker (2015) listed five commonalities in L2
comprehension processes for both reading and listening: (a) the need for receptive
language processing, including decoding and interpretation; (b) the use of linguistic
knowledge and world knowledge for text comprehension; (c) the involvement of top-
down and bottom-up processing to apply knowledge sources to the language input during
comprehension; (d) the need for cognitive processing to create a mental representation in
memory of what has been comprehended; and (e) the involvement of other factors, such
as metacognition and motivation. They also described three unique characteristics of L2
listening comprehension that lead to its greater cognitive demands: (a) the difficulty for a
listener of taking control due to the transient nature of auditory language; (b) a heavy
reliance on working memory (WM) to attend to the online sound stream, segment it for

meaning, and store it in a very short period of time; and (c) the need for greater content
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sensitivity to allow listeners to attend to innuendos and/or important information signaled
by prosodic features, such as stress and intonation.

Vandergrift and Baker (2015) investigated some of the cognitive learner variables
pertaining to L2 listening comprehension. Participants were 157 seventh-grade students
in French immersion classes, with L1 English and intermediate mid-high L2 French
proficiency, according to ACTFL guidelines. Participants took seven tests: L1 listening
comprehension, L2 listening comprehension, L1 vocabulary knowledge, L2 vocabulary
knowledge, auditory discrimination ability, metacognitive awareness of listening, and
working memory capacity. Correlational analyses examining the relationships between
L2 listening comprehension and the learner variables of interest revealed the strongest
association with L2 vocabulary. Results of the correlational analysis for WM and L1
listening ability did not show a statistically significant correlation. Participants were from
three different cohorts, and the data suggested a variability among the cohorts. The
correlation coefficients improved after the cohorts were combined in the analysis.
Subsequently, a path analysis was performed to find a provisional model of how these
variables might interact in L2 listening comprehension. The best-fit model began with
auditory discrimination, which positively affected WM. WM positively impacted L1
vocabulary, but not metacognition. Both L1 vocabulary and metacognition positively
influenced L2 vocabulary, which is a direct precursor to L2 listening comprehension.
Concerning WM, Vandergrift and Baker speculated that the use of the participants’ L1,
English, for administering the tests might have caused the weak relationship with L2
listening comprehension, although L1 use for administering WM tests is recommended

by Linck, Osthus, Koeth, and Bunting (2014), and supported by the WM literature.
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Therefore, the interpretation of their findings regarding WM and L2 listening
comprehension remains unclear.

Bloomfield, Wayland, Rhoades, Blodgett, Linck, and Ross (2010) reviewed the
literature on listening comprehension in the L2. The goal of the review was to develop
better tests for L2 listening comprehension assessment, so the report was organized by
characteristics of the listener, the passage, and the testing conditions. As with VVandergrift
and Baker (2015), Bloomfield et al. first reviewed L2 listener factors that might influence
L2 listening comprehension, such as WM and L2 proficiency. Given the robust results
demonstrating that WM capacities affect L1 comprehension across contexts and
populations, L2 listening comprehension is assumed to be related to WM capacities.
Although a few studies have reported high correlations between L1 and L2 measurements
of WM (Harrington & Sawyer, 1992; Osaka & Osaka, 1992; Osaka, Osaka, & Groner,
1993), others have suggested that using the L2 for WM measures could be confounded by
L2 proficiency, and that the language selection for WM measures (i.e., whether
participants use their L1, L2, or no language to perform a WM task) could affect results.
Vocabulary size has also been suggested as an important factor for L2 listening
comprehension (Martin & Ellis, 2012; Vandergrift & Baker, 2015). An important finding
reported by Vafaee (2016) is that less experienced L2 listeners are likely to rely on top-
down processing to compensate for their linguistic weaknesses. Vafaee explained the
different sources of information that top-down and bottom-up processing draw on to
achieve comprehension. While top-down processing relies on general knowledge and
familiarity with the context, bottom-up processing relies on information derived from a

perceptual source. Both processing systems are assumed to be active during listening.
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Therefore, the information sources of both systems should be considered when providing
L2 learners with aural input.

Bloomfield et al. (2010) also reviewed text variables, looking at both quantitative
and qualitative aspects. They defined quantity as text length, redundancy, and
information density; these factors were reviewed first. Length and information density in
aural input had a direct, strong impact on cognitive abilities, such as WM capacities.
Greater length and density of information made it more difficult for an L2 listener to
comprehend the message. However, redundancy could compensate for such difficulties.
Findings showed that redundancy, such as repetition and paraphrasing, improves
comprehension. These three factors (i.e., text length, information density, and
redundancy) were intricately connected, and possibly interacted with one another. Hence,
studies using listening passages must address them carefully, both as individual factors
and in combination.

In addition, Bloomfield et al. (2010) considered quality, referring to syntactic
complexity, concreteness (as determined by whether a passage is concerned with concrete
objects or abstract concepts), directness, word frequency, and the cultural specificity of
vocabulary and idioms. They reported that results from studies examining syntactically
simplified passages were mixed, and that the literature did not address whether increasing
syntactic complexity could affect L2 listening comprehension. Inclusion of negatives was
found to increase comprehension difficulty, but at a modest level. The concreteness of a
passage is determined by whether it is concerned with concrete objects or abstract
concepts. For instance, they reported that passages concerning concrete objects seem to

be comprehended more easily, based on research findings on reading (due to a lack of
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aural input studies). Word frequency, in comparison, has been extensively investigated.
Overall, the difficulty of passage comprehension increases when infrequent vocabulary is
used. Based on L1 research, WM may be involved when a listener attempts to recognize
low-frequency words. On the other hand, culturally specific vocabulary and idioms were
also found to affect comprehension. Although this factor may be related to topic
familiarity, it could be a hidden cause of variance in listening comprehension when study
participants are from different backgrounds and cultures.

Other factors pertaining to passage type and organization, as well as auditory
features of a passage, could also affect listening comprehension. Although text variables
affecting L2 listening comprehension have been underestimated by language instructors,
they are closely interconnected and can compensate for or interact with one another. The
mixed results in the literature might reflect this interconnectivity. For example, several
internet-based Japanese language reading judgment tools have been developed (Lee,
2016). One of the purposes for such tools is to sort official documents based on difficulty
level. The text analysis is based on surface features, such as the number of words, the
number of subordinate clauses, word type and token, and their frequency. However, due
to lack of other information on the texts, such as redundancy, concreteness, information
density, and semantics, such tools might not be accurate in predicting comprehensibility
according to the IM literature. In any case, the tools are available only for written texts,

and further investigation of factors affecting L2 listening comprehension is needed.
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2.5 Working memory in L2 listening

As discussed in Section 2.4, L2 listening is more cognitively demanding than L2
reading. Although the literature relating to L2 listening comprehension, phonological
short-term memory (PSTM), and working memory (WM) is still limited, it points to
significant involvement of both PSTM and WM (Bloomfield et al., 2010; Révész &
Brunfaut, 2013; Vafaee, 2016; Vandergrift & Baker, 2015). Recent studies have reported
the critical role of memory in L2 vocabulary learning (e.g., Malone, 2018; Martin & Ellis,
2012; Masoura & Gathercole, 1999).

According to Baddeley (2003, 2015), the seminal paper written by Craik and
Lockhart (1972) contributed to the understanding of levels of processing and semantic
memory, and strongly affected the evolution of the theoretical model proposed by
Baddeley and Hitch (1974) by positing that WM has multiple components. Their model
proposes that the phonological loop has a direct association with the learning of novel
lexical items and is a strong predictor of vocabulary acquisition. Baddeley (2015)
explained how the multi-component model has evolved over time by incorporating
empirical findings. The original three components were the central executive, the
phonological loop, and the visuo-spatial sketchpad. After numerous tests, Baddeley’s
current model (as of 2015) suggests that the phonological loop assists in learning new
words by accessing existing words available in long-term memory. Also, as the name
suggests, the phonological loop specializes in temporary storage of acoustic and language
stimuli, and the capacity of the phonological loop is referred to as phonological short-
term memory (PSTM). In the current model, PSTM is considered one component of WM,

although it is occasionally examined as an independent cognitive capacity for language
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learning, apart from the rest of WM (Gupta & Tisdale, 2009; Linck et al., 2013; Martin &
Ellis, 2012). The consensus, however, is that PSTM plays a critical role in new word and
language learning. Although both reading and listening require WM capacities, research
has suggested that different components may have different functions, resulting in
possible differences in association between measurement and ability (Daneman &
Carpenter, 1980; Kormos & Séafar, 2008).

Kormos and Safar (2008) investigated different roles of PSTM and WM at
different levels of L2 proficiency. They assessed participants’ ability in reading, writing,
listening, speaking, and use of English. Participants were 121 EFL students between 15
and 16 years of age, enrolled in an approximately 10-month intensive English language
program. One cohort comprised beginning students, and the other, students at pre-
intermediate levels. English scores were those on a Cambridge First Certificate language
exam. For WM measures, a non-word span test was used for PSTM, and a backward digit
span test for general WM capacities. Both tests were administered in the participants’ L1,
Hungarian. Results supported the hypothesis that PSTM has different roles for lower and
higher proficiency learners. Statistically significant correlations with L2 writing, use of
English, and total proficiency were found in the case of the pre-intermediate group, but
not the beginner group. There was no correlation between the scores of the non-word
span test and the backward digit span test. Kormos and Safar suggested that these results
provided evidence of two distinct constructs of PSTM and general WM. With regard to
listening, their analysis showed a significant correlation with scores on the backward

digit span test, but not with those on the non-word span test.
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The seminal study written by Daneman and Carpenter (1980) revealed the
limitations of conventional word span WM measures and offered new evidence for a
distinct component of WM capacities. They proposed a new measure, called a
reading/listening span test, to examine WM capacities for both processing and storage.
Their participants were 20 L1-English students. Their scores on the new measures
correlated highly with those on both reading and listening comprehension measures. In
comparison, the word span measure scores did not correlate with the comprehension
scores.

Harrington and Sawyer (1992) included the reading span test along with two other
WM measures, a digit span and a word span test, in a study conducted with 34 advanced
EFL learners. Results indicated that only the reading span test correlated with
grammatical knowledge and reading comprehension measures. Furthermore, there were
significant correlations between scores on the WM measures in L1 and L2. Although the
format of the test was not complex, it successfully tapped into the capacity for general
cognitive processing and language comprehension.

The relationship between WM and vocabulary learning has been reported in both
the L1 and L2 literature (Gathercole, Service, Hitch, Adams, & Martin, 1999; Malone,
2018; Masoura & Gathercole, 2005). Martin and Ellis’s (2012) investigated WM and
PSTM to find evidence of a clear distinction between the two. They defined WM as “both
storage and processing of information, measured by reading or listening span tasks” (p.
380) and PSTM as “‘storage alone, measured by non-word repetition or non-word
recognition” (p. 380). To measure PSTM, they used a non-word repetition test and a non-

word recognition test; and as a complex WM measure, they used a listening span test
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(Daneman & Carpenter, 1980; Harrington & Sawyer, 1992). With 40 native, monolingual
English speakers, they conducted artificial language training to investigate the correlation
between the above cognitive measures and vocabulary and grammar learning outcomes.
Results of their correlation analyses clearly showed no association between PSTM and
WM, suggesting that they are separable. Overall, the results showed a significant
relationship between PSTM and vocabulary knowledge during the final phase of the
study, which aligned with the results in the literature. WM, however, did not correlate
with their vocabulary comprehension measure based on accuracy scores on an English
translation test. Martin and Ellis found a stronger positive relationship between PSTM
and vocabulary learning than between general WM and vocabulary learning. The results
also suggested that vocabulary learning is important, even for grammar learning, by
validating the links between PSTM and vocabulary learning and between PSTM and
grammar learning. Moreover, WM measured by non-word recognition showed a
significant relationship with vocabulary learning. The correlation may have been stronger
with non-word recognition, a comprehension task, than with non-word repetition, which
was a production task, because the input was aural.

Wright (2009) investigated correlations between variations in L2 English
development assessed by oral production, grammaticality judgments, and WM. Eleven
L1-Chinese learners of English attending study abroad programs in the United Kingdom
were assessed on their acquisition of wh-movement over time. For WM capacities, three
tests were administered: digits back, story recall (used as a complex WM measure and
conducted with L1 aural input), and word and sentence span tests. Although Wright

claimed that the WM tests administered in the students’ L1 showed the strongest
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correlations with their scores on a linguistic development test, overall results did not
show a significant correlation with other measures, possibly due to the small number of
participants.

Linck et al. (2014) conducted a meta-analysis of results from studies that
investigated relationships between WM and L2 processing and proficiency outcomes.
The data contained 79 independent samples with 748 effect sizes and 3,707 participants.
The study’s intention was to clarify whether any research design factors might have
confounded the results in the previous studies. The specific goals were: (a) to obtain
population estimates of the correlation between WM capacities and L2 proficiency; and
(b) to investigate relevant variables that might be affecting WM effects, such as WM
tasks, L2 outcome measures, and participants’ proficiency. All participants in the studies
included in this meta-analysis were late adult bilinguals with no history of neurological or
psychopathological problems.

The meta-analysis found (a) significant positive relationships between WM and
L2 proficiency, processing, comprehension outcomes, and production outcomes; (b)
significant relationships between WM and participants at both high and low proficiency
levels; (c) larger correlations between WM and L2 proficiency when the L2, not the L1,
was used to measure WM; (d) significantly stronger correlations of complex WM span
tasks and L2 proficiency than of simple span tasks and L2 proficiency; and (e) significant
positive relationships between short-term memory measures, including PSTM. Linck et al.
(2014) argued that L2 processing and SLA theoretical frameworks ought to include WM,
although they noted that some researchers still disagreed, due to a lack of consistency in

the literature. In particular, Linck et al. emphasized a possible larger role of the executive
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control component of WM than PSTM when using an L2, pointing out that an L2 speaker
is required to coordinate multiple cognitive tasks, such as updating incoming information
and inhibiting unnecessary language systems. Therefore, they argued, WM tasks that tap
into the executive control component of WM may be better predictors of L2 processing

and proficiency.

63



Chapter 3 The Current Study

3.1 Purpose of the study

The aim of this dissertation research was to identify relationships between four
kinds of spoken texts—qgenuine, simplified, elaborated, and modified elaborated—and
incidental learning of L2 vocabulary items (L2 IVL).

Many IVL studies have focused on IVL through reading (Godfroid et al., 2013,
2017; Pellicer-Sanchez, 2015; Waring & Takaki, 2003; Webb, 2007a, 2007b, 2008).
Mixed modality conditions, such as reading-while-listening, have also been investigated
(Brown et al., 2008; De Vos et al., 2018; Hatami, 2017; Malone, 2018; Vidal, 2011), but
relatively few studies have investigated I\VVL through listening alone (Van Zeeland &
Schmitt, 2013).

In the input modification literature, it has been over 25 years since listening
passages were last used to investigate the effects of input modification for comprehension
(Toya, 1992). Most studies have instead used reading passages, and focused on types of
written input modification, including simplification and elaboration (Chung, 1995; Kim,
2006; Long & Ross, 1993; O’Donnell, 2009; Oh, 2001; Urano, 2000; Yano et al., 1994).
Moreover, few previous studies have explored individual differences, such as WM
capacities, in conjunction with IVL and input modification, although the literature has
shown that cognitive factors like WM can be influential in language processing.

This study employed four types of spoken input: (a) genuine, (b) simplified, (c)
elaborated, and (d) modified elaborated. The last type, modified elaborated, is a new
addition to this line of research (Long, 2015, 2019). This study investigated whether the

different types of input facilitate listening comprehension. Where comprehension is
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concerned, the study sought to replicate, with aural input, the study by Yano et al. (1994),
which found a relationship between input modification types and comprehensibility
through reading. A major goal was to explore whether IVVL can be facilitated by
providing rich contextual information through input elaboration. The input modification
literature suggests that input elaboration supports input comprehensibility through the
provision of additional details (e.g., via appositional phrases) concerning lexical items
and propositions in a text. It has long been suggested that improved comprehensibility
enhances L2 language acquisition (Long, 1980, 1981, 1983a, 1983b).

The IVL literature has investigated the role of context by using a variety of text
types, such as graded readers (Nation, 2001, 2013; Webb, 2008). Laufer and Hulstijn
(2001) emphasized the cognitive aspect of IVL, suggesting that better retention could be
achieved by increased attention to the formal and semantic aspects of words and the rich
associations between new lexical items and existing knowledge. Research findings
clearly indicate that learning a new word’s form occurs more quickly than learning the
new word’s meaning (Chen & Truscott, 2010; Malone, 2018; Van Zeeland & Schmitt,
2013; Waring & Takaki, 2003; Webb, 2007a). Jiang (2000) argued that the role of L1
translation is critical when learners are establishing a mental representation of a new
word with a meaning in the L2 lexicon. Under IVL conditions, the importance of the role
of context increases, because a learner uses contextual information to understand the
meaning of a new lexical item. Whether L1 translation occurs in the process is unclear.

TWs may require added saliency to draw learners’ attention. It was posited that
once TWs are detected, IVVL can occur; that is, learning can happen without the need for

conscious awareness (Schmidt’s [2010] “noticing”) at the moment the word is
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encountered. Input enhancement appears to be insufficient to attract learner attention to
the semantic level (Issa & Morgan-Short, 2018; Lee & Huang, 2008; Leow & Martin,
2017). Therefore, input elaboration may be more effective for both attracting learner
attention and providing rich information associated with new lexical items. This study
further explored the roles of WM and L2 proficiency that may account for IVL and
comprehensibility in conjunction with individual differences of cognitive processing.

The research questions covered both areas: comprehensibility and IVL. First,
comprehensibility, an important requirement in input for language acquisition, was
explored in conjunction with the types of auditory passages. Comprehension through
hearing the three modified versions was compared with comprehension through hearing
the baseline version. The comprehension questions included three types of items: (a)
replication, (b) synthesis, and (c) inference. Through responses to these items, the
differences in the information that the types of passages provided were explored.
Whether L2 proficiency and WM moderate listening comprehension differently
depending on passage type was examined separately.

Second, L2 IVL was explored in conjunction with the four types of auditory
passages. IVVL through listening to the three modified versions was compared with VL
through listening to the baseline version. IVL was operationalized by scores on three
types of immediate vocabulary post-test: (a) a form-recognition test, (b) a meaning-
recognition in sentences test, and (c) a meaning-recognition with L2 definitions test.
Using these measures, the different dimensions of vocabulary knowledge were examined.
Additionally, whether L2 proficiency and WM moderate I\VVL differentially depending on

passage type was investigated.
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Although part of this study aimed to replicate previous research, most of the
research questions were exploratory. The participants were L1-Chinese speakers who
were advanced speakers of Japanese. One goal of IVL studies is to investigate how
advanced learners can develop vocabulary knowledge efficiently. Research has shown
that intentional learning with explicit instruction is more effective for vocabulary learning
than incidental learning (for a review, see Hulstijn, 2003). However, explicit instruction
and intentional learning are limited by the amount of vocabulary that can be covered, and
the amount of vocabulary that advanced learners need to know is large. This is also true
for L1 students, who learn new vocabulary through repeated encounters from written and
spoken input. In the case of L2 learners, whose cognitive resources are already burdened
by having to deal with a non-native language, input containing detectable signals of new
lexical items with rich associative information, rather than repetition of the lexical items,
could enhance IVL. Therefore, following the literature, the general hypothesis of this
study was that input elaboration would facilitate IVVL. In particular, modified elaborated
input was expected to be more conducive to VL and comprehensibility, due to the
smaller language processing burden created by its shorter, syntactically less complex

sentences.

3.2 Research questions (RQs) and hypotheses (H)
To inquire into the comprehensibility of the four types of modified spoken input
and their relation to VL, this study addressed eight specific research questions, presented

here along with the hypotheses that guide the research.
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3.2.1 Regarding comprehensibility

RQ 1. Does listening to modified versions of spoken input affect L2 listening
comprehension, when controlling for L2 proficiency and WM?

H1: Participants who listen to modified versions of spoken input will perform
significantly better on listening comprehension than those who listen to a genuine version
of the same input.

RQ 2. Do specific types of input modification affect L2 listening comprehension
differentially, when controlling for L2 proficiency and WM?

H2: Participants who listen to a simplified version of spoken input will perform
significantly better on replication items than those who listen to other versions of the
same input.

H3: Participants who listen to a modified elaborated version of spoken input will perform
significantly better on synthesis items than those who listen to other versions of the same
input.

H4: Participants who listen to a modified elaborated version of spoken input will perform
significantly better on inference items than those who listen to other versions of the same
input.

RQ 3. Does L2 proficiency moderate listening comprehension with any of the three types
of input modification, when controlling for WM?

H5: Participants with higher L2 proficiency who listen to elaborated input will perform
significantly better on listening comprehension than those with lower proficiency who

listen to elaborated input.

68



RQ 4. Does WM moderate listening comprehension with any of the three types of input
modification, when controlling for L2 proficiency?

H6: Participants with higher WM who listen to elaborated input will perform
significantly better on listening comprehension than those with lower WM who listen to

elaborated input.

3.2.2 Regarding incidental L2 vocabulary learning (L2 IVL)

RQ 5. Does input modification affect L2 IVL, when controlling for L2 proficiency and
WM?

H7: Participants who listen to a modified version of spoken input will perform
significantly better on L2 I\VVL than those who listen to a genuine version of the same
input.

RQ 6. Do specific types of input modification affect L2 IVVL differentially, when
controlling for L2 proficiency and WM?

H8: Participants who listen to a modified elaborated version of spoken input will perform
significantly better on a meaning-recognition in sentences L2 vocabulary post-test than
those who listen to other versions of the same input.

H9: Participants who listen to a modified elaborated version of spoken input will perform
significantly better on a meaning-recognition with L2 definitions vocabulary post-test
than those who listen to other versions of the same input.

RQ 7. Does L2 proficiency moderate L2 IVL with any of the three types of input

modification, when controlling for WM?
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H10: Participants with higher L2 proficiency who listen to elaborated input will perform
significantly better on L2 I\VVL than those with lower proficiency who listen to elaborated
input.

RQ 8. Does WM moderate L2 IVL with any of the three types of input modification,
when controlling for L2 proficiency?

H11: Participants with higher WM who listen to elaborated input will perform

significantly better on L2 I\VVL than those with lower WM who listen to elaborated input.
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Chapter 4 Methodology

Participants listened to four talks as listening passages. The talks were given by
four different academic professionals, who spoke on their research. Each talk, or listening
passage, had four different versions, including a genuine version. Each talk included
eight target lexical items, for a total of 32 target lexical items. All participants listened to
all four talks, with a given participant hearing all four in the same input modification
version. Each participant was randomly assigned to one of the counterbalanced list of
input modification conditions after taking an online proficiency test. While listening,
participants were required to respond to comprehension gquestions that they heard section
by section in a passage. The comprehension questions were designed so that the scores
would indicate whether the participants focused on the content of the listening passages,
which allowed this study not only to replicate the study conducted by Yano, Long, and
Ross (1994), but also to investigate the occurrence of IVL during the treatment. If a
participant scored below 50% correct (less than 18 out of 36 points) on the
comprehension questions, the participant’s other data were not included in the analyses.
After listening to the four passages, participants were asked to complete the three types of
unannounced vocabulary test. The treatment session concluded with a debriefing session,
in which participants were asked whether they focused on the content of the listening

passages or on the TWs.

4.1 Participants
The participants of this study were L1-Chinese speakers of Japanese as an L2,

with Japanese proficiency levels of intermediate-high and above. Based on an a priori
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power analysis with an effect size of 0.35, the estimated total sample size for the study is
approximately 94.! Each participant received compensation of 3,500 yen (approximately
US$32.00) per session (150 minutes and longer per session).

Recruitment took place in Tokyo. Flyers for recruitment were distributed to
members of a large Chinese Christian church in the center of Tokyo, and information
sessions were held with groups of Chinese students and professionals. People interested
in participating contacted the researcher through email or text messages.? The first
participants helped recruit others through a social network called “WeChat,” used by
many Chinese residents in Japan. The sessions were held in quiet meeting rooms at
churches, universities, a dormitory for international graduate students, and a preparation
school for Chinese students.

To qualify for the study, participants had to (a) have Chinese (Mandarin) as their
first language, (b) have lived in Japan for six months or longer, (c) be 18 years old or
older, and (d) report Japanese proficiency at the level of intermediate-high or higher.
Most of the participants reported attaining the highest proficiency level (i.e., N1) on the
Japanese-Language Proficiency Test (JLPT; The Japan Foundation/Japan Educational
Exchanges and Services, 2012), and provided a JLPT certificate, although doing so was
not required.

A total of 124 L1-Chinese speakers of Japanese participated in the study.

However, the comprehension question scores of nine participants did not reach the

! The power analysis to estimate the number of participants required for this study was conducted
using G*Power version 3.1.9.2.

2 It would have been preferable to prescreen possible participants for language proficiency and other
background information, such as length of residence in Japan, but such prescreening proved
impractical due to time constraints. Hence, the researcher invited all volunteers who claimed
intermediate-high or above Japanese proficiency to take part in the experiment.
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threshold score, and four more participants did not meet the condition for minimum
length of residence in Japan. In addition, four participants were excluded due to their
scores on one of the tests: one scored below the threshold on the Operation Span Task for
working memory (WM), two were outliers on the proficiency test, and one was an outlier
on the Shapebuilder WM task. Lastly, data from one participant who began studying
Japanese with a private tutor at the age of 9 were excluded. As a result, data from 106
participants were used for the study’s primary analyses.

These 106 participants consisted of 32 males (30%) and 74 females (70%) with
the mean age of 26.2 (range = 18-44, SD = 4.50). The mean age of onset of formal
Japanese instruction (AFI) was 19.91 (range = 12-27, SD = 3.02). Blocked random
assignment was used to divide the participants into the four auditory input groups (G:
Genuine, S: Simplified, E: Elaborated, ME: Modified Elaborated) after their proficiency
level was ascertained through an online test. There were no statistically significant
differences between groups in terms of age or AFI, according to results of Scheffe post
hoc tests (Fage = 0.540, df = 3, 102, p = 0.656 > 0.05; Fari = 0.336, df = 3, 102, p = 0.336
> 0.05) and independent t-tests (Age: t(51) = 1.154, p = 0.254 > 0.05, t(50) = 0.407, p =
0.686 > 0.05, t(53) = 0.967, p = 0.338 > 0.05; AFI: t(51) = 0.755, p = 0.454 > 0.05, t(50)
=0.761, p = 0.450 > 0.05, t(53) = 0.895, p = 0.375 > 0.05). As for length of residence in
Japan (LOR), 51 participants (48.1%) had lived in Japan more than one year and less than
three years (1 < LOR < 3); 25 participants (23.6%) had lived in Japan more than three
years and less than five years (3 < LOR < 5); 23 participants (21.7%) had lived in Japan
more than five years (5 < LOR); and seven participants (6.6%) had lived in Japan less

than one year (6 months < LOR < 1). One participant was a fulltime homemaker, and all
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other participants were either students at educational institutions or professionals who
lived and worked in Japan. All participants completed a questionnaire regarding their
language background information. Tables 1 and 2 summarize this information regarding

age, AFIl, LOR, and job status of the participants.

Table 1

Participant Background: Age at Testing and Age of Onset in Formal Instruction

Group Age at Testing Age at Onset of Formal Instruction
N =106 Mean  Range SD Mean Range SD
Genuine 27.00 22-41 5.05 20.41 13-27 3.08
n=27

Simplified 25.62 20-34 3.52 19.81 13-27 2.68
n =26

Elaborated 26.44 21-44 4.87 19.72 12-25 3.43
n=25

Modified 25.75 18-37 4.54 19.68 12-26 2.96
Elaborated

n=28
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Table 2

Participant Background: Length of Residence and Job Status

Group Length of Residence Job Status?

N=106 6 months 1year 3years 5 years a b c d e
Genuine 1 13 5 8 7 13 1 5 1
n=27 (%) (3.7 481 185 29.6) (25.9 481 3.7 185 3.7)
Simplified 2 15 4 5 7 11 1 5 2
n=26(%) (7.7 57.7 154 19.2) (269 423 38 192 17.7)
Elaborated 3 9 8 5 7 10 2 4 2
n=25(%) (120 36.0 32.0 20.0) (28.0 40.0 8.0 16.0 8.0
Modified 1 14 8 5 8 12 3 4 1
Elaborated

n=28(%) (3.6 500 286 17.9) (286 429 107 143 3.6)

2 Job status: a = professional, b = graduate student, ¢ = undergraduate student, d = student
at Japanese language school, e = other (e.g., research student, auditor, vocational school
student)

4.2 Materials
4.2.1 Genuine spoken input and target word selection
To create the materials for the four I\VVL conditions, a search was made for

naturally occurring auditory input that could be used as the genuine passages or texts for

this study. The intention was to find spoken texts originally created by native speakers for
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the purpose of actual communication, not for language teaching (Long, 2015, 2019;
Widdowson, 1976).3

The initial search for input showed that material from news media, such as radio
news, was already simplified or edited before becoming available to the public. The
syntactic complexity of such texts was found to be rather low; in particular, the texts
rarely included subordinate clauses, although they might include specialized vocabulary
items depending on the topic.

Therefore, it was necessary to elicit original input for the study. To do so, the
researcher invited eight Japanese academic professionals to deliver talks to Japanese high
school students on their subjects of expertise. Four of the talks were utilized as listening
passages for the study.* The topics were: international development, mosquitoes that do
not suck blood, lightning, and heritage language education. The reason the target
audience was high school students was to induce the professionals to adjust their talk to
be easy to follow by listeners outside of their fields. To control the consistency of the
genuine input, guidelines were provided to the professionals (Appendix A). The
guidelines, which were sent to them electronically, included specific information, such as
the occasion (a session showcasing introductions to ongoing studies in various academic
fields), the audience (Japanese high school students who would enter university in the
near future), and requirements for the talk (4 minutes, approximately 1500 to 2000

characters in the draft, and no PowerPoint slides). The speakers were asked to submit

3 Genuine texts are distinguished from authentic texts, because genuine texts can be authentic or
inauthentic depending on their use. For details of this distinction, see Long, 2015, 2019.
4 The four talks were selected on the basis of content, vocabulary, and length.
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drafts of their talks to the researcher first.> The drafts were expected to include relevant
data, specific examples, and explanations of any specialized vocabulary, so that the
audience would understand the content. If any content or sentences were unclear, the
professional was asked to revise the draft. Once the final drafts were accepted, the
professionals were notified of the real reason for the drafts. The titles of the talks and the

fields of study are presented in Table 3.

Table 3

Titles of Talks and Fields of Study

Talk no. Titles Fields of study
1. EEEBFEE ORI S L REkot$ International Affairs
Significance of international development studies and future careers

2. 1% Wb 7o \ NI D AERE DS Public Health
Research on the ecology of mosquitoes that do not suck blood

BFHFIERFEIRLoTRRE ZDH Astrophysics

How does lightning occur?

4.7 v+ vHEREREK R v &2 — ORIEKEERF IC oW T Language Education

Heritage language education at the Washington Japanese Heritage Center

Selection of target words

From each draft of a talk, eight nouns were selected as the TWs of the study. The
selection procedure comprised three steps: (a) nouns that were not important to
understand the text (non-key-words) were identified, (b) the nouns were checked on a

frequency list of Japanese words (Matsushita, 2011), and (c) eight low-frequency nouns

5 This study counted on the fact that it is customary for Japanese speakers to write drafts prior to
delivering speeches.

77



(at the 10,000-word family level of Nation’s [2001, 2013] classification) were chosen.
Appendix B provides the list of TWSs for the study.

In Nation’s (2001, 2013) frequency classification for vocabulary, the 2,000-word
families are considered high-frequency, 7,000-word families are mid-frequency, and
10,000-word families and above are low-frequency. This classification is based on the
British National Corpus (BNC), which contains approximately one hundred million
words. The frequency list used in this study was the VVocabulary Database for Reading
Japanese (VDRJ, version 1.1; Matsushita, 2011). The VDRJ contains 32,819,412 words,
and was developed based on books, a specific Q&A website on the Internet, and the
Balanced Corpus of Contemporary Written Japanese (BCCWJ) created in 2009 by the
National Institute for Japanese Language and Linguistics (NINJAL).® Although the size
of the Japanese frequency list is approximately one third that of the BNC, the study
adopted Nation’s classification system.

The TW list included some English loanwords. The number of English loanwords
in Japanese has been increasing (Matsumoto, 1989/1994). Research has shown, however,
that encoding these words in Japanese may be more difficult for non-native Japanese
speakers, including L1-Chinese speakers of Japanese (Daulton, 2008). As shown in
Appendix B, a few of the English loanwords in the TW list were not found in the VDRJ.

Some of the TWSs, such as zesei ‘correction’ in the first talk and seesoku
‘inhabitation’ in the second talk, can be used as verbs when suru ‘to do’ is attached to
them (Shibatani, 1990). To avoid any confusion by using different parts of speech, all

TWs were used as nouns in all passages. The length of the TWs varied because the

5 NINJAL also developed a spoken corpus. Its availability, however, is limited, according to their
website (https://pj.ninjal.ac.jp/corpus_center/csj/).
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selection was limited by the original content and vocabulary items used by the
professionals. Due to the length of the passages, ecological validity was prioritized for
TW selection.

Additionally, the cognate status of the TWs for Chinese speakers was examined
during pilot sessions with two L1-Chinese speakers who lived and worked in Japan. The
low-frequency words in Japanese chosen for the study were confirmed to be low-
frequency words in Chinese, and most of them did not have Chinese cognates; thus, the
selection fit the criteria for TWs described by Vidal (2011).

Each TW was embedded three times at natural points in the passages. The
embedding locations were determined according to the flow of the talks to maintain
ecological validity. The frequency of exposure to the TW was determined by choosing
the smallest possible number for potential frequency effects, based on the IVVL literature
(Van Zeeland & Schmitt, 2013; Webb, 2007a). Due to the low frequency of the TWs,
participants would likely hear them in the listening passages for the first time. Their
attention was drawn to the content of the passages by the comprehension questions. The
three exposures alone were not expected to draw their attention or to override the effects
of the input modification. In other words, three exposures were considered sufficient for
participants to learn the novel lexical items incidentally. The unannounced vocabulary
tests after the listening passages assessed their incidental vocabulary learning of the TWs.

In summary, the genuine texts were created based on four original talks. Each talk
had eight TWs and each TW appeared three times. The genuine talks, which had no
explanations or definitions of the TWs, were the baseline for all of the modified versions.

(See Appendix C for a sample of a genuine version.)
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4.2.2 Modified spoken input

This section describes the input materials, while Section 4.2.3 explains in greater
detail how they were developed. The three types of modified auditory input (simplified,
elaborated, and modified elaborated) were developed on the basis of the genuine listening
passages by controlling redundancy and regularity of information. Vocabulary items and
syntactic complexity were controlled when necessary. In particular, the number of
sentence-nodes (S-nodes) and the number of letters in the texts were controlled to create
the simplified and elaborated versions. In prior research, S-nodes typically have been
used as an index of speech complexity; they are argued to reflect the syntactic complexity
of language by indicating the number of verbs embedded in a sentence (Kobayashi &
Rinnert, 1992). S-nodes in this study included verbs and copula.’

The spoken input was recorded by male and female native Japanese speakers.
Recording took place in a sound-proof recording booth, using high quality recording
equipment. Care was taken to create natural-sounding speech at an appropriate speed.
The speed of the audio was designed to be 300 letters per minute, in accordance with
standards set by the Japanese public broadcasting company, NHK, Nippon Hoso Kyokali,
or Japan Broadcasting Corporation. This speed is considered to be easiest and clearest for
an audience to listen to. Depending on the type of modification, the lengths of the audio
files were expected to vary slightly. All audio files were edited using the digital editing
program Audacity.

Descriptive statistics of all texts and the means for all versions are shown in Table

4. Total letters, total sentences, the number of letters per sentence, total S-nodes, and the

" Tamaru and Yoshioka (1994) reviewed problems with S-nodes in Japanese. However, for the
purposes of this study, the S-node as currently defined was considered an appropriate indicator of
syntactic complexity.
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number of S-nodes per sentence were examined for changes in passages, sentences, and
syntactic complexity. In previous studies, the number of words has been used to
determine the length of a text. In Japanese, however, the number of letters is used instead.
The results showed that the number of letters was comparable to words in English.

Total letters and total S-nodes increased gradually across text types in the order of
simplified, elaborated, and modified elaborated. The three other factors, total sentences,
letters per sentence, and S-nodes per sentence varied in accordance with the length of
sentences in the texts. The number of S-nodes per sentence indicated the syntactic
complexity; the highest numbers of S-nodes were in the elaborated versions of all four
passages. Although the modified elaborated versions preserved most of the elaborated
passages, the numbers of S-nodes per sentence were comparable to those in the simplified
versions. This confirmed that the modified elaborated versions effectively segmented the
long sentences of the elaborated versions, as intended.

To further investigate differences between the text types, a Mann-Whitney U test
was conducted on the means of total letters and the means of total S-nodes of the three
modified versions in comparison to the genuine version for all four passages. As seen in
Table 5, the results show no statistically significant difference between genuine and
elaborated versions. In contrast, simplified versions and modified elaborated versions
were significantly different from genuine versions, with a range of effect sizes from small
to medium (d = 0.15, 0.48). When all talks were amalgamated, the elaborated versions
also indicated a statistically longer length than the genuine versions, with the smallest

effect size (d = 0.15).
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Table 4
Spoken Input: Descriptive Statistics

Total Total Letters per Total S-nodes per
letters sentences sentence S-nodes sentence

Talk 1 Genuine 1805 32 56.4 104 3.3
Simplified 2133 59 36.2 137 2.3

Elaborated 2344 33 71.0 136 4.1

Modified Elaborated 2491 61 40.8 145 2.4
Talk 2 Genuine 1657 34 48.7 124 3.6
Simplified 1836 65 28.2 135 2.1

Elaborated 2329 39 59.7 172 4.4

Modified Elaborated 2472 74 33.4 177 2.4
Talk 3 Genuine 1879 37 50.8 153 4.1
Simplified 2054 70 29.3 164 2.3

Elaborated 2200 38 57.9 179 4.7

Modified Elaborated 2338 70 33.4 180 2.6
Talk 4 Genuine 1700 28 60.7 103 3.7
Simplified 1874 56 33.5 118 2.1

Elaborated 2173 32 67.9 140 4.4

Modified Elaborated 2308 60 38.5 145 2.4
Means Genuine 1760 33 54.2 121 3.7
Simplified 1974 63 31.8 139 2.2

Elaborated 2262 36 64.1 157 4.4

Modified Elaborated 2402 66 36.5 162 2.4
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Table 5

Spoken Input: Mann-Whitney U Test Results

Total letters Effect Total S-nodes Effect

w-statistic p-value size  w-statistic _p-value size

Talk 1 Simplified 1392.0 0.00*** 0.39 1207.5 0.02* 0.24
Elaborated 428.5 0.19 424.0 0.17

Modified Elaborated 1341.0 0.00*** 0.31 12275  0.04* 0.22

Talk 2 Simplified 1713.5 0.00*** 0.45 1576.5  0.00*** 0.36
Elaborated 491.0 0.06 7045  0.65

Modified Elaborated 1755.0 0.00*** 0.32 1681.5 0.00*** Q.28

Talk 3 Simplified 2046.5 0.00*** 0.48 1988.0  0.00*** 0.45
Elaborated 592.0 0.24 580.0 0.19

Modified Elaborated 1934.0 0.00*** 0.40 1896.5  0.00*** 0.39

Talk 4 Simplified 1227.5 0.00*** 0.46 1163.0  0.00*** 0.40
Elaborated 395.5 0.44 378.0 0.30

Modified Elaborated 1222.5 0.00*** 0.36 1172.5 0.00*** 0.33

All talks Simplified 25302.0 0.00*** 0.45 23559.0  0.00*** 0.37
Elaborated 7728.5 0.02* 0.15 8387.0 0.16

Modified Elaborated  24866.0 0.00*** 0.35 23850.0  0.00*** 0.31

4.2.3 Developing the modified spoken input

Following study designs described in the IVL literature (Chung, 1995; Long,
2015), three modified versions of the input were created for this study. Due to the length,
the content, and the purpose as explained to the Japanese academic professionals who
provided the genuine input, the modification affected the texts at a lexical level and at a

sentence level.

4.2.3.1 Simplified version
Based on the characteristics of linguistic simplification in pedagogic materials
that described by Long (2015), the following guidelines were developed to guide the

creation of the simplified passages in this study:
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1) Long sentences were divided into two or more shorter ones. As shown in the examples
below, each version contains the same information, but the simplified version consists of
two sentences. The number of letters in each version is approximately the same (G-56, S-
20 + 35 = 55). However, the overall number of S-nodes in the whole simplified text was
increased, due to the additional sentence (G-6, S-4 + 3 =7).

Ex1-G) Mz 5> BHEW-oTH A BHE2DITTIR, 73, /I, WAL

REW RS OT, WAEOMZ R > TEXTVET,

chi o suu konchuu to ittemo iroiro aru wake desu ga, shirami, nomi, ka nado wa
daihyooteki na mono de, honyuurui no chi o suttee ikite imasu.

Speaking of insects that suck blood, they vary, but (those) such as lice, fleas, and
mosquitos are typical, and they live by sucking the blood of mammals.

Ex1-S) Iz I>BHE Vo ThADHEDIFTT, ZDHI5H, 731, /

7 EEREN D O, WAHEOMEW > CTEE T T,

chi o suu konchuu to ittemo iroiro aru wake desu. sonouchi shirami, nomi, ka
nado wa daihyootekina mono de, honyuurui no chi o suttee ikite imasu.

/4

N

Speaking of insects that suck blood, they vary. Among them, (those) such as lice,
fleas, and mosquitos are typical, and they live by sucking the blood of mammals.

2) When necessary, an inter-sentential connector was added at the beginning of the
second sentence. The genuine versions contained lists of propositions, often connected
using ga ‘but’. In such cases, either shikashi ‘however’ or demo ‘but’ was placed in the

initial position in the second sentence.

Ex. 2-G) B, M%K% > BHOWEZ LTE X Lz, SHIZ, ME2Rkbixn

IO ICOWTHIEL LET,

nagai aida, chi o suu konchuu no kenkyuu o shite kimashita ga, kyoo wa chi o
suwanai ka no kenkyuu nitsuite ohanashi shimasu.
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For a long time, | have been studying insects that suck blood, but today, | will talk
about research on mosquitoes that do not suck blood.

Ex.2-S) EWH, Mz BHoMEZ L& F Lz, LarL, SHIF, MEK
DI VILDOFFIEIC O WTEIEL LT,

nagai aida, chi o suu konchuu no kenkyuu o shite kimashita.
shikashi, kyoo wa, chi o suwanai ka no kenkyuu nitsuite ohanashi shimasu.

For a long time, | have been studying insects that suck blood.
However, today, | will talk about research on mosquitoes that do not suck blood.

As a result of this step, the number of letters has slightly increased in the simplified
version (G-47, S-21 + 29 = 50). The number of S-nodes has remained the same (G-4, S-2

+2=4).

3) When necessary, a pronoun that indicates a preceding word and/or phrase (i.e., sonna

‘such’, souiu ‘such’) was added to make the connection between nouns clear.

Ex. 3-G) EIUTIZ Vo b FHTHICEIZ L, SR TIIFEELIFTIZFRICBEL v
Tzl BilimE SRR EZ EA LT E L,
toyama dewa itsumo gozenchuu ni kansatsu shi, kanazawa dewa sakunen izen

wa gogo ni kansatsu shite ita to iu tanjunna chigai ga kekka o sayuu shite
imashita.

The simple difference (of time) that | always observed in the morning in Toyama,
while I observed in the afternoon in Kanazawa before last year, affected the
results.

Ex. 3-S) EITIE VO FRIHFICEIE L TWE Lz, L2aL. SITIIFEELLA]

FFRICBIEL CVE Lz, ZAGEMEVCAHRZALG L THE Lk,
toyama dewa itsumo gozenchuu ni kansatsu shite imashita.

shikashi, kanazawa dewa sakunen izen wa gogo ni kansatsu shite imashita.
sonna tanjinna chigai ga kekka o sayuu shite imashita.

| always observed in the morning in Toyama.
But in Kanazawa, | observed in the afternoon before last year.
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Such a simple difference affected the results.

The relative clause of the subject of the sentence, ‘a simple difference’, in the genuine
version was lengthy, but it describes an order of events that occurred chronologically.
The order was changed in the simplified version. After the events that occurred are stated
in simple sentences, ‘a simple difference’ is used as the subject of the third sentence. The
pronoun sonna ‘such’ is added to it. In this case, the number of letters increased in the
simplified version (G-57, S-20 + 27 + 21 = 68), although the number of S-nodes
decreased (G-4, S-3). The decrease of S-nodes occurred due to the segmenting of the
relative clauses in Japanese. In the genuine version, ‘a simple difference’ is explained
with two factual events, and the relative clause in Japanese contains a verb, iu ‘say’, as a
connector to the noun. This format of the relative clause is natural and frequent in speech
by native speakers of Japanese. In the simplified version, it is harder to include such
relative clauses, due to the need to avoid complexity. The examples validate that the

number of S-nodes serves as an indicator of syntactic complexity in Japanese as well.

4) In the simplified version, some lower frequency words were replaced with higher
frequency words, which had a better chance of being recognized and understood.

In Example 4, the genuine version contains four specialized lexical items: shoo
seetai kee ‘a small ecological system’, yoochuu ‘larvae’, hoshoku-sha ‘predator’, and
boofura ‘wigglers’. The last word, boofura ‘wigglers’, is a TW for this passage, and
therefore remained across versions. Of the other three, two are replaced with higher

frequency words as shown below, and one is removed entirely.
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When simply exchangeable, a lower frequency word that could be unknown to
listeners was replaced by a synonym of higher frequency (see Table 6 below). When a
kanji compound word was likely to be unknown, it was replaced by paraphrasing it with
several high-frequency words. In the examples below, the specialized words are kanji
compound words. When suffixes appeared with a content word, the frequency of the
word was examined separately. In (4), the substitute for the word in the genuine version
is a combination of one adjective and two nouns. This is a result of unpacking the dense
kanji compound word. This combination consists of high-frequency words, as shown.
The third specialized word, hoshoku-sha ‘predator’, is dropped in the simplified version;
the second sentence has already covered the meaning of ‘predator’, when describing how
a mosquito larva eats larvae of other kinds. This example illustrates how information in

the genuine versions is diluted in the simplified versions.

5) Sentences including overly complex, grammatical structures in the genuine version
were simplified by dividing them into shorter sentences for the simplified version. As
shown in the same example below, while the number of letters has increased by 11 in the
simplified version (G-63, S-27 + 28 + 19 = 74), the number of S-nodes decreased by one

(G-6,S-2+2+1=5).

Ex. 4-G) AV 7 Z 13K Y L w5 /NMEREROHFIT VT, RaEDWFE TH D> 72D

I, DSR2 L TRNSHBEOWDIY A2 Z & T,
boofura wa mizutamari to iu shoosaitaikei no naka ni ite, saikin no kenkyuu de
wakatta no wa, tashu no yoochuu o esa toshite taberu hoshokusha no ka no
yoochuu ga iru koto desu.

Wigglers (TW) live in a small ecological system called a water puddle, and what
Was found in recent research is that there are larvae of mosquitoes, as predators,
that eat other kinds of larvae as food.
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EX.4-S) XY 7 13K L o /NI hEEYottioficwEd, 22T, fth
DFEFHDO T ZEHE L TERIWMOFHDIVWE T, 2D e h, REDWIETH
20 F L7,

boofura wa mizutamari to iu chiisana ikimono no sekai no naka ni imasu.
sokode hoka no shurui no kodomo o esa toshite taberu ka no kodomo mo imasu.
konokoto ga saikin no kenkyuu de wakarimashita.

Wigglers (TW) live in a world of small creatures called a water puddle.
In the puddle, there are mosquito children that eat children of other kinds of
insects as food. This was found in recent research.

Table 6

Lexical Items Changed in Ex. 4-S

Genuine Simplified

INERE R INZ IR E YO

(a small ecological system) (a world of small creatures)
shoo seitai  kee chiisana ikimono no sekai
2K 6K(7K) 2K 1K 4K 1K 1K
S (larvae) i (children)

yoochuu kodomo

20K 1K

6) English loanwords were replaced with Japanese and kanji-based words. As mentioned
above, the number of English loanwords in the Japanese language has been increasing.
However, they are harder for non-native speakers of Japanese to understand due to the
way they are adapted to Japanese phonology. In addition, the original meaning of an
English loanword is sometimes distorted or narrowed in Japanese. Therefore, relatively
new English loanwords to Japanese were replaced with Japanese words and/or kanji

compound words, as shown below.
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EX.5-G) =23 THTE< ZEmiF o) —4—> v 7 b L —= v 7 OHRFET,
hitsotsu wa koojoo de hataraku josee muki no riidaashippu toreeningu no
kyookasho de,

The first one was a textbook for a leadership training course for women working
in factories,

Ex.5-S) =23 LH T K KT DY — X —%F T 2570 DHHEDARIE T,

hitsotsu wa koojoo de hataraku josei muke no riidaa to sodateru tame no kenshuu
no kyookasho de,

The first one was a textbook for training women working in factories on how to

raise leaders,

7) The topic marker wa was added to shorter sentences when appropriate. This was done
to improve natural grammatical flow. The information remains the same.

EX.6-G) FAD K21E, TAVADT v by DCIZH o T, KEDRE Y ICIHEFEE

FKo-Hn, FHEHEEC v 2 2y 73R T,

watashi no daigaku wa, amerika no washinton dc ni atte, daigaku no mawari ni
kokusai kaihatsu no tame no, kokusai kikan ya shinkutanku ga kekkoo arimasu.

My university is in Washington D.C., and there are fairly many international
organizations and think-tanks for international development around the university.

EX. 6-S) FAOKAZ, TAVADT v b DCIch Y £3, K¥EDRE VI,

EREFHFE D70 0, EEERES Y v 7 2 v 2 B V£,
watashi no daigaku wa, amerika no washinton dc ni arimasu.daigaku no mawari

niwa, kokusai kaihatsu no tame no, kokusai kikoo ya shinku
tanku ga kekkoo arimasu.
My university is in Washington D.C. Around the university, there are fairly many
international organizations and think-tanks for international development.
4.2.3.2 Elaborated version
The elaborated version was created through changes at the lexical and discourse

levels based on findings in the literature (Larsen-Freeman & Long, 1991; Long, 19833,

1983b, 2015, 2019). In this study, “lexical elaboration” meant adding to a lexical item its

89



definition, synonyms (lexical switches), and/or exemplification to clarify the meaning of
the item (Chung, 1995). “Structural elaboration” referred to adding redundancy and
regularity to text structure in order to clarify message content and organization by
signaling inter-sentential relationships. Redundancy included exact repetitions and
repetitions through paraphrasing and/or altering voice. Regularity included retention of
canonical word order and dropped pronouns, such as noun phrases. Paraphrasing in
summary statements was also used in elaboration. All of these additions presented
information in a more logical and explicit way without adding new information (Chung,

1995).

1) Lexical elaboration was added for words that could possibly be unknown to the
listeners. As mentioned above, all of the TWs were low-frequency words. Therefore,
lexical elaboration was added to them through apposition and explicit signaling, as shown
below (Chung, 1995). For other lexical items, non-appositional elaboration was used (see
Ex. 8 below).

As a result, the number of letters increased by 50% in the elaborated version (G-

66, E-99). The number of S-nodes increased by two in the elaborated version (G-6, E-8).

EX.7-G) 7 DHEPTEDE Z WK 5 T & LY D5 2> b BhiE %2 W 5 Wi i) 7n ik s 23 &
DEI 28, FOWNBEDIRICET 200N TCHFHRE LI LV TT,

ka no osu ga hana no mitsu o suu koto ya shokubutsu no kizu kara jueki o suu
danpentekina hookoku ga arimasu ga, dono ka ga dono hana ni atsumarunoka
yagaide shiraberu koto wa muzukashii no desu.

There are fragmentary reports about male mosquitoes’ eating flower nectar and
tree sap (TW) by sucking, but it is difficult to investigate which mosquitoes gather
at which flowers in the field.
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EX.7-E) 7 DHEBIEDE %X S Z L CHEVIOE» LBR. 2% 0., Kowgsr ol
TL BKD X R ZB S Wi e, W O20WERH Y I3, Lo
EDICICET 20T E Z LIFEEL VWD TT,
ka no osu ga hana no mitsu o suu koto ya shokubutsu no kizu kara jueki, tsumari,
ki no miki kara dete kuru mizu no yoona ekitai o suu danpentekina, sukoshi no

bubuntekina hookoku ga arimasu ga, dono ka ga dono hana ni atsumarunoka
yagaide shiraberu koto wa muzukashii no desu.

There are fragmentary, or limited, reports about male mosquitoes’ eating flower
nectar and tree sap (TW), (or) liquid-like-water extracted from tree trunks, but it
is difficult to investigate which mosquitoes gather at which flowers in the field.

The following example shows the use of exemplification. Specialized lexical
items for classes of animals were used in the genuine version. Specific names of animals
were added to exemplify the classes of animals. Non-appositional locations were used in
such cases. The number of letters increased in the elaborated version, while the number

of S-nodes remained the same (Letters: G-57, E-77; S-nodes: G-2, E-2).

Ex.8-G) HARIC X 130 T & DI DR b h > T E 325, 1% & A S I3

T, 3FLE. B RHSE. WAooz e 9,
nihon niwa 130shu hodo no ka no seesoku ga wakatte imasu ga, hotondo wa
kyuuketsusee de, honyuurui, choorui, hachuurui, ryooseerui no chi wo suimasu.

In Japan, it is found the living (TW) of approximately 130 kinds of mosquitoes,
but most of them are hematophagous, and they suck the blood of mammals (TW),
fowls, reptiles, and amphibians.

Ex.8-E) HAICIX 130 g & DILDEERE 232> T E 32, 13 & A &3
T, I3FLHE. P AREOEE, ~e0 AT RS oREE, AT KOS
DI % P 3,

nihon niwa 130shu hodo no ka no seesoku ga wakatte imasu ga, hotondo wa

kyuuketsusee de, honyuurui, tori nado no choorui, hebi ya tokage nado no
hachuurui, kaeru nado no ryooseerui no chi wo suimasu.

In Japan, it is found the living (TW) of approximately 130 kinds of mosquitoes,
but most of them are hematophagous, and they suck the blood of mammals (TW),
fowls, such as chickens, reptiles, such as snakes and lizards, and amphibians, such
as frogs.
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2) Where information was expressed with overly specialized vocabulary items and
syntactically complex sentences, paraphrased information was added, as shown below
(Chung, 1995).

Example 9 includes specific names of tropical diseases, which are changed to fit
Japanese phonology and followed by a Japanese word, netsu ‘fever’. These names may
confuse listeners who are not familiar with them. Even for those who may be familiar
with the disease names, the change to Japanese phonology could require additional
processing time. Moreover, the word for ‘secondary infection’ is a kanji compound word
with which listeners may be unfamiliar. The example sentence in the genuine version
includes substantial information to process. Therefore, in the elaborated version, a
paraphrased summary was added to enhance the presentation of the information. As a
result, both the number of letters and the number of S-nodes were more than doubled
(Letters: G-69, E-69 + 99 = 168; S-nodes: G-5, E-5 + 6 = 11).

Example 3 is repeated below with the changes made for the elaborated version.
The expressions used in the genuine version did not provide a straightforward description
of what happened in the course of the observation of the male mosquitos. In the
elaborated version, a paraphrasing summary statement was added with more specific and
useful information embedded in the genuine version to make it more straightforward.
This procedure resulted in the doubling of the letters and S-nodes (Letters: G-57, E-57 +

52 = 109; S-nodes: G-4, E-3+ 6 =9).

Ex.9-G) filf, VDR L EZ LN T W= T v 7B UHEAR EOBEPHA
ThHEE I N, ENTO ZRERZ TN K EEZ 5 MERTTEE L,
Saikin, nettai no byooki to kangae rarete ita dengu netsu, jika netsu nado no
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kanjia ga nihon demo hookoku sare, kokunai deno nijikansen o fusegu tame no
taisaku o kangaeru hitsuyoo ga dete kimashita.

Recently, patients with dengue fever and zika fever, which were thought to be
diseases of tropical areas, have been reported in Japan as well, and strategies that
prevent domestic secondary infection are becoming necessary.

EX.9-E) if. B DRAEEZ LN TW=T v 7B, IhEAR EDBENHA
THHEI N, ENTOZRBELEEZH S0 KA EZ BN TTEE L,
b eFTKEIL, TV e, UHEGR SR, BVFoRALEZONTHEL
20, REI L DR[O EFENHATIHE I N TCwEDT, ENTZD XS
BEEPOMDONICHE LR WK I ICT E2HERHTRE L7,

saikin, nettai no byooki to kangae rarete ita dengu netsu, jika netsu nado no

kanjia ga nihon demo hookoku sare, kokunai deno nijikansen o fusegu tame no

taisaku o kangaeru hitsuyoo ga dete kimashita.

wakariyasuku iuto, dengu netsu, jika netsu nado wa, nettai no byooki to

kangaerarete imashita ga, saikin korera no byooki no kanja ga nihon demo

hookoku sarete iru node, kokunai de, sonoyoona kanja kara hoka no hito ni
utsuranai yooni suru hitsuyoo ga dete kimashita.

Recently, patients with dengue fever and zika fever, which were thought to be
diseases of tropical areas, have been reported in Japan as well, and strategies that
prevent domestic secondary infection are becoming necessary.

Simply put, it has been thought that diseases, such as dengue fever and zika fever,
are those of tropical areas, but recently, patients with these diseases have been
reported in Japan; therefore, in Japan it is becoming necessary to make sure these
diseases do not get passed from these patients to others.

Ex.3-E) EIUTIEWVo b FETHICEEE L, SR TIRVEFEUATIZFRICBIZ L T»
WO HMABEWSEREEALTWE L, b2V dEd L. £RTIZ
WA CTRBFRICEHE L T oz b, RoTFonharo/zlb )y 2 & T
ER

toyama dewa itsumo gozenchuu ni kansatsushi, kanazawa dewa sakunen izen wa
gogo ni kansatsu shiteita to iu tanjunna chigai ga kekka o sayuu shite imashita.
wakariyasuku iuto, kanazawa dewa ka ga dete kuru gozen ni kansatsu shite
inakatta kara, mitsuke rarenakatta to iu koto desu.

The simple difference (of time) that I always observed in the morning in Toyama,
while I observed in the afternoon in Kanazawa before last year, affected the
results. Simply put, the reason I did not find them in Kanazawa was because | was
not observing in the mornings when the mosquitoes appear in Kanazawa.

93



3) When information in the genuine version included elliptical expressions, the missing
elements were supplied to clarify the content of the information. Japanese is well-known
for a high degree of ellipsis, including “pro-drop” (Shibatani, 1990). The proportion of
ellipsis increases in spoken Japanese. In particular, grammatical particles, such as ga
(subject marker) and o (object marker), often disappear. Therefore, in the elaborated
version, missing elements were recovered, an example of redundancy, to make more

specific information available to the listeners.

Ex.10-G) v I /7 A {#:#
umigame hogo
sea turtle protection

Ex.10-E)V I 7 X % {%#§ 2 i5H)
umigame o hogo suru katsudoo
an activity to protect sea turtles

Ex.11-G) ¥ A R IO DFIRICR 5 d DD,
bijinesu wa karera no rieki ni naru monono
although our business brought them profits,

Ex.11-E)
oo -HRAOEtE L DE G Y 2 RZE GG OMTFORIRICR 2 DD

watashi ga tsutometa nihon no kaisha tono booeki torihiki no aite no rieki ni naru
monono

although the trading business with the company that | worked for brought profit to
our counterparts in a business deal

4) In the elaborated version, pronouns were replaced with specific nouns, as shown in
Example 12. Alternatively, as shown in Example 13, specific information (‘for gamma
ray measurement’) was inserted between the pronoun and the noun (gijutsu ‘technique’).

Both types of change added clarity of information. In Example 13, the number of letters
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has increased slightly, while the number of S-nodes remains the same (Letters: G-34, E-

42; S-nodes: G-4, E-4).

Ex. 12-G) 7 & D[ % B b R <

karera no shishoo o torinozoku
removing their obstacles

Ex.12-E) i& EE D N 7- 5 O X% HL Y B <

tojookoku no hito tachi no shishoo o torinozoku
removing the obstacles of people in developing countries

Ex. 13-G) FAlZ Z oHMZICH L T, —R32 &2 EH L) nirickikl £
L7,

watashi wa kono gijutsu o ooyoo shite, ikken suruto mattaku chigauyoona bunya
ni chosen shimashita.

Applying this technique, | have taken on a challenge in an area that at first glance
looks completely different.

Ex. 13-E) FAlZ 2 D77 v = iROHED KM ZICHL T, —A32 L 2<ED LD
R BPICHRR L £ L 72,
watashi wa kono ganmasen no sokutei no gijutsu o ooyooshite, ikken suruto
mattaku chigauyoona bunya ni choosen shimashita.
Applying this technique for gamma ray measurement, | have taken on a challenge
in an area that at first glance looks completely different.
As seen in the examples above, the elaborated versions increased numbers of words,
including verbs, because they contained more details while preserving all of the
information in the genuine versions (Kim, 2006; O’Donnell, 2009). The fundamental
principles of elaboration include adding redundancy and regularity to clarify information.
In spoken Japanese, irregular word order also frequently appears. The genuine versions of
the listening passages in this study did not include cases of irregular word order, possibly

due to the written drafts. When word order was irregular, however, recovering canonical

word order is another method that can be used for improving clarity.
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4.2.3.3 Modified elaborated version

Modified elaborated input is a new addition to this line of research (Long, 2007,
2015, 2019). These versions were inspired by a line of research that maintains that
elaboration involves retention, not removal, of unknown lexical items, in contrast with
the simplification of genuine versions. Specifically, the versions were created by
preserving almost all the sentences in the elaborated versions, including words and
elements of syntactic complexity, but shortening them where necessary. Among the four
versions of input employed in this study, the modified elaborated version was
hypothesized to be the most effective type of input modification for L2 comprehension
and incidental vocabulary learning. The guidelines for creating this version are as

follows:

1) The lexical elaboration employed in the elaborated version was used.

2) Long sentences were divided into shorter sentences. When necessary, an inter-
sentential connector and/or a pronoun was added at the beginning of a sentence that
followed. The examples below contrast with the modified elaborated version and the
simplified version of Example 9. The information in the modified elaborated version was
exactly the same as in the elaborated version. However, the number of sentences
increased as a result of segmenting the elaborated sentences. The number of letters also
increased, while the number of S-nodes remained the same in the modified elaborated
version (Letters: ME-42 + 34 + 37 + 29 + 39 = 181 S-32 + 30 + 39 = 101; S-nodes: ME-8

S-5). Compared to the number of letters in the genuine version of the example passage,
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the modified elaborated version below increased by 131%, and the number of S-nodes

doubled.

Ex. 9-ME) T, BVFDIRA L ZE 2 bNTnWiTF v 7B VARG o EENH
RKepmEINE L, 20T, EHNTO _REEEZ -0 DONEEE 2 54
HEPTTEEL, DRIV RTCEI &, TV AR LI, BT ORS
EEZLNTE L, L2L, BN DHRDEENPHATOIHREINT
WEF, ZNT, BNTZDO L) RBEEI LMD NICEL VX S ICT ZH4HD
HTkE L7,

saikin, nettai no byooki to kangae rarete ita dengu netsu, jika netsu nado no kanja
ga nihon demo hookoku saremashita. sorede, kokunai deno nijikansen o fusegu
tameno taisaku o kangaeru hituyoo ga dete kimashita. wakariyasuku iuto, dengu
netsu, jika netsu nado wa nettai no byooki to kangaerarete imashita. shikashi,
saikin korera no byooki no kanja ga nihon demo hookoku sarete imasu. sorede,
kokunai de sono yoona kanja kara hoka no hito ni utsuranai yooni suru hitsuyoo
ga dete kimashita.

Recently, patients with dengue fever and zika fever, which were thought to be
diseases of tropical areas, have been reported in Japan as well. Therefore,
strategies that prevent domestic secondary infection are becoming necessary.
Simply put, it has been thought that diseases, such as dengue fever and zika fever,
are those of tropical areas. However, recently, patients with these diseases have
been reported in Japan as well. Therefore, in Japan it is becoming necessary to
make sure these diseases do not get passed from these patients to others.

Ex. 9-S) filf. BV DIRAEE 2 b N T WizT v 78 VARG EOEESHA
THhIMEEINE Lz, 2T, BNTALOA~NELD%i 720 DXk %2 H 2
LHBENRTTEE L,

saikin, nettai no byooki to kangae rarete ita dengu netsu, jika netsu nado no kanja

ga nihon demo hookoku saremashita. sorede, kokunai deno hito kara hito e utsuru
no wo fusegu tame no taisaku o kangaeru hitsuyoo ga dete kimashita.

Recently, patients with dengue fever and zika fever, which were thought to be
diseases of tropical areas, have been reported in Japan as well. So, strategies to
prevent them getting passed from one person to another domestically are
becoming necessary.

97



4.3 Japanese native speakers’ judgments of naturalness of input

To assess the naturalness of the listening materials created for this study, 20
Japanese native speakers were asked to listen to the spoken input and rate it based on
their perceptions of how natural it sounded. Each native speaker listened to one version
(G, S, E, or ME) of all four talks. Thus, each version was judged by five native speakers.
After hearing each talk, they were asked to rate it by selecting one of four choices:
unnatural, somewhat unnatural, somewhat natural, natural. As shown in Table 7, among
the four versions, the simplified version was judged “unnatural” at the highest rate (10%),
while the modified elaborated version was judged “natural” at the highest rate (65%).
Overall, however, the created input was judged as natural or somewhat natural by the
native speakers, and therefore all input was considered appropriate as materials for the

treatment session.
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Table 7

Results of Ratings on Naturalness of Input by Japanese Native Speakers

Group Natural Somewhat Somewhat Unnatural
N =20 natural unnatural

Genuine 10 9 1 0
n=>5 (50) (45) 5) ©
Simplified 8 9 1 2
n=>5 (40) (45) (5) (10)
Elaborated 9 8 3 0
n=>5 (45) (40) (15) 0)
Modified 13 5 2 0
Elaborated

n=>5 (65) (25) (10) 0)

Note. Percentages appear in parentheses.

4.4 Instrumentation

Comprehension questions on the spoken input and three types of vocabulary tests
were administered to the participants. As covariates, one proficiency test and two types of
working memory (WM) tests were also administered. Before participants began listening
to the spoken input, they were told they would be answering comprehension questions
and taking the two WM tests. The vocabulary tests were not announced beforehand; after
they completed the comprehension questions, the participants were simply presented with

the vocabulary tests and instructed to complete them.®

8 The researcher specifically asked early participants to say nothing about the vocabulary tests to those
they introduced for later participation.
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4.4.1 Comprehension test

As the participants listened to the four talks, or listening passages, they answered
comprehension questions (CQs). The passages were in the auditory mode only, and
participants were not allowed to take notes. Due to the length of the passages, each
passage was divided into three sections. The length of each section varied from 1 minute
14 seconds to 3 minutes 10 seconds. Immediately after each section, the participant heard
two comprehension questions for that section, with four possible choices as answers for
each. The comprehension questions also appeared in written form on the screen, so that
participants could read the questions. The four-choice answers were not presented on the
screen. This procedure was intended to make the participants focus on understanding the
content of the listening passage. In addition, after they heard the entire passage, they were
asked questions pertaining to the entire talk. The comprehension questions consisted of
three types of item: (a) replication items that examined surface comprehension, (b)
synthesis items that required the listeners to connect pieces of information in the passage,
and (c) inference items that required the listeners to make a deduction about the
implications of the passage (Davey, 1988; Yano et al., 1994, p. 205). The replication
items were used after the first and second sections. The synthesis items were used after
the second and third sections. After the whole passage, the inference items were used.
Appendix D shows all CQs used for the four passages.

The comprehension questions had two purposes. First, their use allowed this study
to partially replicate Yano et al. (1994), which investigated the relationship between input
modification types and comprehensibility, although the current study used aural input

instead of reading. Both studies use participants’ answers to CQs to examine how
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modification types facilitate the comprehension of the input. In the current study, the
questions were asked in L2 Japanese, to avoid the cost of L1/L2 switching (Meuter &
Allport, 1999). The second purpose of the comprehension questions was to determine
whether an incidental vocabulary learning (IVVL) condition was successfully established.
Because participants knew that comprehension questions would be asked after every
section, they were expected to focus on the meaning of the passages rather than on novel
lexical items. When participants’ scores on the comprehension questions were below
50% (18 out of 36 points), the session was discontinued and their scores on the
vocabulary tests were excluded from the analyses of IVL. The threshold of half of the
maximum score was determined based on the consideration that a score of 50% or higher
would demonstrate that (a) the participants’ attention was drawn to the meaning of the
talks, and (b) their proficiency was sufficiently high to comprehend the talks. Although
the participants also took an online proficiency test before the treatment session, it was
expected that it would be difficult for the participants to comprehend and to achieve VL
from auditory-only input.®

The numbers of comprehension questions and points are provided in Table 8
below. The total possible score for each passage was 9 points, and for all comprehension

questions was 36 points.

% Sessions were discontinued if the participants were unable to complete all of the procedures within
three hours.
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Table 8
Total Number of Comprehension Questions and Points in Each Passage (4 versions x 9

points each = 36 points in total; score cut-off: 18 points [50%])

Talk Section Replication  Synthesis Inference Points
1 1 2 2
2 1 1 2
3 2 3 5
3 3 3 9

4.4.2 Vocabulary learning measures

Based on Kroll and Stewart (1994) and Jiang (2000), the vocabulary learning
measures were created to tap into the vocabulary knowledge the participants developed
from the limited exposures in the input. Because participants were exposed to the TWSs in
the L2 alone, their temporary lexical entries for TWs were assumed not to contain clear
L1 translations. Rather, the entries were assumed to be supported by the contextual
information that the participants had heard along with the novel lexical items. The first
test was a form-recognition test, which was intended to test phonological information that
the lexical entries were assumed to contain. The second test was a form-meaning
recognition test, in which participants heard the TWSs in sentences. These sentences were
constructed using vocabulary items that were in the listening passages they had heard.
Therefore, the sentences were intended to enhance participants’ retrieval of the TWSs. The
third was another form-meaning recognition test, which examined participants’
knowledge of the TWs through definitions in Japanese. In previous studies that employed
L1 translation in either production or recognition, participants have gained low scores on
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the translation tests. As Jiang (2000) pointed out, L1 knowledge may be copied in a
newly developed lexical entry. However, under incidental learning conditions, it is
assumed that the lexical entries are created based on L2 input alone, and that a part of a
lemma where L1 semantics would be contained may be missing or contain unclear L2
semantics. The examination of the construct and its validity is beyond the scope of this
study. However, the second form-meaning test used the L2 instead of the L1, so that it
could examine whether L2 semantics existed in the lexical entries. All of the items were

presented through aural input alone. Participants’ response times were not recorded.

4.4.2.1 Form-recognition test

The form-recognition test contained 32 aurally presented multiple-choice items.
Each item consisted of a single TW along with three fillers, for a total of 128 words (32
TWs and 96 fillers). The fillers were constructed by replacing one or two phonemes in
the TW. The replacement was performed at either the first syllable (59.4%), the second
syllable (15.6%), or the third syllable or two combined syllables (25.0%). The
participants were instructed to select the words they thought they had heard in the

listening passages. The entire form-recognition test appears in Appendix E.

4.4.2.2 Form-meaning recognition tests: A sentence test and a definition test

Two types of form-meaning recognition test were administered: one testing for
knowledge of the meaning of the TWs in sentences (MST), and the other testing for
knowledge of the meaning of the TWSs in L2 definitions (MDT). Both were multiple-

choice with four options for each item. The tests appear in Appendixes F and G.
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The MST consisted of 32 items. In each item, the participant first heard a TW and
then listened to four sentences with the TW. Thus, the test contained a total of 128
sentences: 32 targets and 96 fillers. The participants were instructed to select as their
answer the sentence in which they thought the TW was used with the same meaning as in
one of the listening passages. The test was designed to assess whether participants could
recognize the meanings of the TWs when they were presented with comparable
contextual information. The sentences were constructed using words from the talks in
comparable contexts.

The MDT also consisted of 32 items, one for each TW. In each item, the
participant heard one TW and then listened to four definitions in Japanese. They were
instructed to select the most appropriate definition based on the listening passages they
had heard. The definitions presented in the test were slightly different than the definitions
included in the elaborated versions of the talks. The MDT was designed to assess
participants’ ability to map L2 form to L2 meaning in the absence of context. The test
was expected to measure the participants’ L2 form-meaning mapping ability rather than

their translation ability.

4.4.3 Proficiency measure: Simple Performance-Oriented Test (SPOT)

The proficiency measure test known as the Simple Performance-Oriented Test
(SPOT) was developed by Ford-Niwa, Kobayashi, and Yamamoto (1995).1° It has been
widely used in Japanese language placement tests, and has been validated as a concise

measure of Japanese proficiency (Hatasa & Tohsaku, 1997; Kobayashi, Sakai, & Ford-

10 Ford-Niwa et al. (1995) based this test on cloze tests. Its original purpose was to assess Japanese
grammatical knowledge.
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Niwa, 2007; Suzuki, 2014). Currently available online, it consists of 90 simple sentences
(1 point each, total possible score of 90), which are presented both visually (on screen)
and auditorily. The visual cue is presented first, to support the participants’ parsing of the
aural sentence. Each item consists of a sentence with a blank and four choices to fill the
blank. The blank was equivalent to one syllable in Japanese, and the four choices showed
possible hiragana characters. The missing character is an element of the grammatical
structure, such as a case marker. Participants are given four seconds to make each choice,
but they can control the pace of the test to some extent because they must use a mouse
click to continue onto the next item. The 90 items are divided into three sets. As the test
proceeds from one set to another, the difficulty level increases through manipulation of
the speed of the aural cue, the salience of the target syllable, aural intelligibility, grammar
complexity, and vocabulary level. The test begins with 10 practice items, which
participants can work through as many times as they like. The participants can make their
answers through either mouse clicks or screen touches, and can view their results at the
end of each set. When all 90 items are completed, the results of the entire test appear, and
they are downloadable as a pdf file.

Although the pace of the entire test depends on the participant, it took this study’s
participants approximately 15 minutes. The participants completed the test at home and
submitted their results to the researcher. Five participants were unable to take the test due
to problems with the website. All other participants were randomly assigned to one of the
four treatment conditions, using their proficiency scores to balance the treatment group

members’ proficiency levels.
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4.4.4 WM measures

Malone (2018) suggested that less IVL might occur through aural input alone (i.e.,
without visual input), due to the greater need for WM resources in aural processing.
Findings in the literature, however, are not conclusive regarding aural-only-input in WM
resource requirements. Therefore, this study used WM measures to follow up on the
suggestion. The literature has suggested that phonological short-term memory (PSTM)
measures are relevant for investigating L2 listening comprehension (Baddeley, 2015;
Bloomfield et al., 2010; Kormos & Séafar, 2008; Martin & Ellis, 2012). A task that
measures both executive control and PSTM abilities appears to be pertinent. However, a
search was unable to find a relevant PSTM measure for Chinese speakers (Z. E. Wen,
personal communication, April 9, 2019). Moreover, Linck et al. (2014) reported a
significantly larger correlation between L2 proficiency and complex WM span tasks than
between L2 proficiency and simple tasks, suggesting a larger role of executive functions
than of PSTM in L2 learning. It was also necessary to consider time constraints, as the
time needed to listen to the four talks and complete several tests was already considerable.
Therefore, this study employed two complex WM measures. Instructions and practice
items for both WM tasks were delivered by the researcher on a one-to-one basis in

Japanese. The two tasks are described in the following two subsections.

4.4.4.1 Operation Span (OSPAN) task
Complex WM capacities was operationalized using this task. In the OSPAN task,
a series of items is presented on a computer, each consisting of an arithmetic equation

along with a single alphabet letter (see Appendix H). Participants were instructed to read
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the equation aloud in their L1 Chinese and determine whether the equation was correct,
and to remember the letter. Blocks of from two to five items were randomly presented. At
the end of each block of items, participants were asked to recall all the letters they had
seen in the block and to write the letters down on an answer sheet. The total number of
accurately recalled letters in correct sequence from each block was the participant’s test
score; the total possible score was 40 points. The participants also received scores on
their responses to the veracity of the equations, and this veracity score (also 40 points
maximum) was used to decide whether the participant had stayed focused on solving the
equations. The cutoff score was 32 points (80%). This test was administered with

PychoPy1.85.3.

4.4.4.2 Shapebuilder

Shapebuilder, a visual-spatial task, is another nonverbal complex WM measure
(Atkins et al., 2014). Participants track the order and spatial position of a series of colored
shapes presented in a 4 x 4 grid on a computer screen (see Appendix I). After seeing such
a series, the participants are asked to recall the order, shapes, and colors, and to repeat the
exact same series of presentations by dragging the appropriate colored shapes, which are
lined up outside of the grid, into the appropriate places in the grid. The length of trials
becomes longer, from two to four, as the task progresses. In addition, within each trial,
the variety of colors and shapes increases for greater difficulty. Scoring is automatic: (a)
15 points for correct recall of the initial item, (b) 15 points for each additional correct
recall of every consecutive item, (c) 5 points for correct recall of color alone with the

correct location, and (d) 10 points for correct recall of shape alone with the correct
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location. There are 25 trials and a total possible score of 3,690 points. Participants were
notified of their scores on the computer screen. In this study, the task took the
participants approximately 15 minutes to complete. The test was administered with

PsychoPy1.85.3.

4.5 Research design and procedure
4.5.1 Design

The study employed a post-test-only, between-subjects control group design.
Each participant listened to one type of input modification. The primary independent
variable was the type of input modification (four levels: genuine, simplified, elaborated,
and modified elaborated). The dependent variables were the scores on the form-
recognition vocabulary post-test and the two meaning-recognition vocabulary post-tests
(MST and MDT). See Table 9 below for the independent and dependent variables.
Comprehension questions were asked for each talk, and the scores were used to examine
the relationship between input modification type and comprehensibility. The scores were
also used to determine whether participants focused on the content of the talks. The
covariates were the scores on the SPOT test of Japanese proficiency and the two WM

measures.

4.5.2 Procedure
Data collection was conducted in meeting rooms at participants’ universities, a
Chinese church, a Japanese church, and a Chinese preparatory school in Tokyo, Japan.

The sessions were conducted with one to two participants at a time.
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Table 9

List of Variables of the Study

Independent | Dependent Dependent Dependent Dependent
Variable Variable 1 Variable 2 Variable 3 Variable 4
Input Scores on Form- Form-meaning Form-
modification | comprehension | recognition recognition meaning
type questions vocabulary post- | post-test: recognition
(G/SIE/ (CQ) test sentences post-test: L2
ME) (FRT) (MST) definitions
(MDT)

Correct/ Correct/ Correct/ Correct/

Incorrect Incorrect Incorrect Incorrect
Genuine A- A A’ A”
Simplified B- B B’ B”
Elaborated C- C C (O
Modified D- D D’ D”
elaborated

Covariate: Proficiency, WM (2 tasks)

A treatment session began with the researcher explaining the study and asking the
participants to sign a consent form. Each participant then completed a background
information sheet. Next, the participants took the online Japanese proficiency test. Based
on the results of the proficiency test, the participants were randomly assigned to one of
the four treatment groups. In other words, a randomized block design was adopted: Their
proficiency was assumed to be a blocking factor due to its relationship with the
dependent variables, which were their scores on the comprehension questions and
unannounced vocabulary tests (Lomax & Hahs-Vaughn, 2012).

After the researcher provided them with clear instructions for the listening task
and showed them the response sheet for comprehension questions, the participants began

listening to the listening passages. Each talk was divided into three sections according to
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the flow of the content. Immediately after each section was heard, participants were led to
two comprehension questions (see Appendix J for length of audio files). The questions
were presented on the computer screen. Four possible choices for the responses were
heard only once. Participants selected the letter that corresponded to their response on
their response sheets. At the end of the third section, participants responded to five more
comprehension questions, including three inference items. After hearing two listening
passages, the participants completed the non-linguistic Shapebuilder task. They then
heard the two remaining listening passages.

At that point, the participants took a break while the researcher calculated their
scores on the comprehension questions to ascertain their attention to comprehension of
the passages. Then, the participants were asked to take the three unannounced vocabulary
tests. Each test began with sample test items to ensure the participants understood how to
respond before they began the test proper. Following the vocabulary tests, the participants
were asked to take the OSPAN test in their L1 Chinese. Finally, the researcher
interviewed the participants using a short debriefing questionnaire (Appendix K), which
asked about their noticing of the TWs. The purpose of the debriefing session was to
gather information that could suggest whether the participants had focused on the content
of the talks they had heard, and whether they had noticed the TWs while listening to the
talks. The entire session took a minimum of two and a half hours. Table 10 below shows

the order and time for the entire treatment session.
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Table 10

Timing and Order of Task Administration

Order Task Time (in minutes)
1 Background info. sheets & consent form 5
2 SPOT for proficiency 15
3 Talk 1 & CQ 12
4 Talk 2 & CQ 12
5 Shapebuilder 15
6 Talk 3& CQ 12
7 Talk4 & CQ 10

Break 10

8 FRT 10
9 MST 20
10 MDT 15
11 OSPAN 15
12 Debriefing & compensation 15

166
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Chapter 5 Results

5.1 Reliability of measures

Reliability of all measures except the proficiency measure is shown in Table 11
below. Values of Cronbach’s alpha were calculated using two packages in R and Excel
with split halves reliability also calculated. Both Cronbach’s alpha and split halves were
examined to compare the values. Overall, they were found to be comparable. The mean
reliability coefficients on the three outcome vocabulary tests (FRT, MST, and MDT)
were acceptably high (0.80, 0.83, and 0.81 respectively). Coefficients for the WM
measures, Shapebuilder (SB) and OSPAN (OS), were 0.76 and 0.77 respectively. These
coefficients were comparable to those reported by Malone (2018), which were 0.71 and
0.78. Although the coefficient for comprehension questions (CQ) was lower (0.64), the
measure was kept. Long and Ross (1993) stated that a low coefficient on a reading
comprehension test (e.g., 0.70) suggests less-homogeneous results for the whole test due
to different item types, which require separate underlying comprehension processes.
Although the online proficiency test, SPOT, did not provide detailed scores for each item,
internal consistency reliability was estimated as 0.70 (Mean: 75.08, SD: 6.38, k = 90),
using the Kuder-Richardson 21 formula. Thus, the measure was determined to be

reasonable.

5.2 Descriptive statistics
Preliminary analyses examining normality assumptions were conducted using
IBM SPSS Statistics 25. Table 12 shows the results of descriptive statistics for the

comprehension questions and vocabulary post-tests (see also Figures 1-4).
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Table 11

List of Measures and Their Reliability Values

Cronbach’s ~ Cronbach’s Cronbach’s  Split

alpha 1 alpha 2 alpha 3 halves Mean
(umx) (psych) (Excel) (Excel)
CQ 0.67 0.67 0.66 0.57 0.64
k=36
FRT 0.80 0.80 0.81 0.79 0.80
k=32
MST 0.84 0.84 0.85 0.80 0.83
k=32
MDT 0.82 0.83 0.81 0.81 0.82
k=25
SB 0.77 0.77 0.73 0.75 0.76
k=25
(OF] 0.76 0.76 0.78 0.78 0.77
k=40
Prof Due to the use of an online measure, it was impossible to
k=90 calculate these values.

All mean scores of the input modification groups were higher than those of the genuine
(baseline) group except in one case: the mean score of the simplified group on the FRT.
The mean scores of the elaborated group were the highest among the groups across the

tests. The study hypothesized that the results of the modified elaborated group would be

better than those of both the elaborated and the simplified groups. As shown in the table,

11 Although the researcher contacted the Center for Distance Learning of Japanese and Japanese Issues,
Tsukuba University, which administers the SPOT, the Center provided no information on the reference
reliability values of the test.
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however, results were mixed; the modified elaborated group has only one mean score, on
FRT, higher than the mean score of the simplified group. On the other tests, the
simplified group scored higher than the modified elaborated group.

Descriptive statistics for the moderator variables are shown in Table 12 (see also
Figures 5-7). On the proficiency test, both elaborated and modified elaborated groups
scored higher than the other two groups. On both WM tasks, the elaborated group scored
highest of all. According to Scheffe’s post-hoc tests, however, statistically significant
differences were not found between groups in terms of proficiency and WM (Proficiency:
p =0.861 > 0.05; WML1: p = 0.864 > 0.05; WM2: p = 0.073 > 0.05). None of the
preliminary data analyses showed statistically significant differences between the four

groups.
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Table 12

Descriptive Statistics: Scores on CQs and Post-tests

Group CQ FRT MST MDT
[Total Score] [36] [32] [32] [32]

N =106 Mean Range Mean Range Mean Range Mean Range
Genuine 2537 18-32 20.70 11-29 1537 727 18.00 10-26
n=27 (4.11) (4.54) (4.88) (4.45)
Simplified  26.46 19-35 20.62 12-30 16.46 6-30 19.92 6-31
n=26 (4.87) (5.08) (6.50) (6.45)
Elaborated  26.80 19-35 23.24 13-31 18.04 6-29 21.64 10-30
n=25 (4.47) (4.92) (6.45) (5.34)
Modified 26.29 19-32 22.14 14-32 16.14 5-30 19.43 9-30
Elaborated

n=28 (3.84) (5.77) (7.28) (5.83)

Note. Standard deviations appear in parentheses.
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Figure 4. Group mean and score distribution: MDT.
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Table 13

Descriptive Statistics: Scores on Proficiency Test and WM Tasks

Group Prof WM1 WM2
[Total score] [90] [3690] [40]

N = 106 Mean Range Mean Range Mean Range
Genuine 7411 60-84 1619.44 640-2675 2744 16-37
n=27 (6.83) (587.68) (5.75)
Simplified 7496 60-88 1558.65 960-2245 27.88 14-36
n=26 (7.05) (422.63) (5.57)
Elaborated 75.64 65-88 1666.60 725-2555 31.40 20-39
n=25 (5.24) (403.68) (5.25)
Modified 75.64 61-88 1562.14  985-2570 27.29 17-35
Elaborated

n=28 (6.43) (381.72) (5.74)

Note. Standard deviations appear between parentheses.
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Figure 5. Group mean and score distribution: Proficiency test.
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Figure 6. Group mean and score distribution: Shapebuilder (WM1).
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WM2 (OSPAN)
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Figure 7. Group mean and score distribution: OSPAN (WM2).

Descriptive statistics of the scores on the three types of comprehension question
item by treatment group are shown in Table 14 (see also Figures 8-10). The mean score
of the modified elaborated group was highest for replication items, while the mean scores
of the elaborated group were highest for synthesis and inference items. The mean scores
of the simplified group were the second highest across item types. Results for the

modified elaborated group were mixed across item types.
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Table 14

Descriptive Statistics of CQ Scores by Item Type

Group Replication Synthesis Inference
[Total score] [12] [12] [12]

N =106 Mean Range Mean Range Mean Range
Genuine 819 4-11 8.26 5-11 8.93 5-12
n=27 (1.84) (1.75) (1.84)
Simplified 8.88 5-12 8.46 5-12 912 6-12
n=26 (1.97) (1.96) (1.77)
Elaborated 8.84 5-12 8.64 5-12 932 5-12
n=25 (1.65) (1.63) (2.08)
Modified 9.14 5-12 829 4-11 8.86 5-12
Elaborated

n=28 (1.80) (1.74) (1.96)

All 8.76 4-12 841  4-12 9.05 5-12
n =106 (1.83) (1.76) (1.89)

Note. Standard deviations appear between parentheses.
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Figure 9. Group mean and score distribution: CQ synthesis items.
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Figure 10. Group mean and score distribution: CQ inference items.

5.3 Normality assumptions

Results of one-sample Kolmogorov-Smirnov (K-S) tests indicated no statistically
significant difference from the null hypothesis, which is a normal distribution of data
points, on all tests except FRT and MST for the modified elaborated group, and the
proficiency test for the elaborated group. Normality test results were below 0.05 (0.034,
0.038, and 0.018 respectively); however, the values of both skewness and kurtosis were
within +1.96 (0.347 and -1.310, 0.418 and -0.917, 0.320 and 0.717 respectively). A visual
inspection of frequency histograms, normal Q-Q plots, and box plots showed that the
scores of the tests in question were approximately normally distributed. Additionally, all

homogeneity of variance values on all test scores revealed no statistically significant
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difference from the null hypothesis. Therefore, the data were considered to meet the
assumptions for further analyses.

Response scores on the three CQ item types were also examined in terms of
normality assumptions. The results of one-sample Kolmogorov-Smirnov (K-S) tests
showed statistically significant differences for the scores of the modified elaborated
group on replication items; the scores of the genuine group, the elaborated group, and the
modified elaborated group on synthesis items; and the scores of the genuine and the
simplified groups on inference items. However, all values for skewness and kurtosis were
within +1.96 (-0.723 and -0.110; -0.665 and -0.594, -0.115 and -0.416, -0.611 and -0.171;
-0.364 and -0.540, -0.468 and -0.907 respectively). All histograms, Q-Q plots, and box
plots of all CQ responses by item type were inspected visually. The subsets of the CQ
data were judged to meet the assumptions of normality and homogeneity of variance for

further analyses.

5.4 Data analysis procedures

Primary analyses of experimental data were conducted using mixed-effects
modeling (MEM) for logistic regressions, with binary and continuous outcome variables
(Baayen & Milin, 2010; Cunnings, 2012; Hulme et al., 2018; Linck & Cunnings, 2015).
The rationale for using mixed-effects models was threefold: (a) they were able to include
both categorical and continuous independent and dependent variables; (b) they were able
to account for variance of participants and items, as well as their means; and (c) they
were robust against violations of sphericity and homoscedasticity (Linck & Cunnings,

2015). In contrast to separate regression models, mixed models are capable of dealing
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with an entire dataset, including information that may be useful in accounting for focused
variable relationships (Winter, 2019).

The Ime4 package version 1.1-21 (Bates, Méaachler, Bolker, & Walker, 2016) and
R statistical software version 3.5.3 (R Core Team, 2018) were employed for the logistic
mixed-effects modeling. The model-building process is shown in Appendix N. With the
data sets from both the CQ and vocabulary tests, interaction effects were examined.
When they were found, interaction terms were included in the model testing. A forward
variable selection method was adopted in which each variable was entered into a model
one by one, and the difference made by the variable was examined. This procedure was
employed hierarchically. The choice to build the models from simple to complex was
made due to the clarity of beginning with the null model. Upon adding a possible
explanatory variable, the contribution of the variable in question to the model was shown.
The results of the output were interpreted based on the t (z) statistic found in the fixed
effects. If the absolute value of the t statistic was greater than or equal to 2.0, the effects
were considered significant, and the effects were interpreted as marginally significant if
the absolute value was greater than 1.65 (Cook, Pandza, Lancaster, & Gor, 2016; Gelman
& Hill, 2007). The models were fit using a maximum likelihood technique. Restricted
maximum likelihood (RML) was employed for the estimation method.

Specifically, the process began with spoken input type (group). Within the Ime4
package in R, fixed effects were automatically dummy-coded and the genuine group was
treated as the baseline. All significant effects in the model were interpreted in regard to
the baseline. The dependent variable was accuracy (0, 1), and logistic modeling indicated

the probability of response accuracy, given the predictors in the model. Moderator
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variables were L2 proficiency and WM measures. The purpose of investigating L2
proficiency and WM measures as covariates was to ascertain whether input type made a
unique contribution to treatment effects after the individual differences on proficiency
and WM measures were accounted for. Proficiency scores and Shapebuilder scores were
centered. A composite WM score was created by extracting the means of the
Shapebuilder and Operation Span Task scores. The composite score was used for an
analysis of CQ scores due to significant correlations of CQ and both WM tasks. The
centered Shapebuilder score was used for an analysis of vocabulary test scores due to the
lack of a significant correlation between the OSPAN task and the test scores.

Based on the research questions, the analyses consisted of two parts: effects of
input type on (a) comprehension and (b) I'VL. In the first part, the response variable was
comprehension question accuracy, which was binary, with the fixed effect as input
modification type. Random effects were participants and question items. All models
included random intercepts alone and excluded random slopes due to the single treatment
for each participant (Winter, 2019).%2 In conjunction with input type, effects of
comprehension question item type were also analyzed. The fixed effect was item type,
while the random effects remained the same (participants and items).

Response variables in the second part were the unannounced vocabulary post-test
scores, which were also binary, with the fixed effect as input modification type. Random
effects were participants and target words (TW).

Additionally, ANCOVAs were performed to compare the models to determine the

best fitting models for the data, with the estimation method used as maximum likelihood

12 1t was assumed that within a single treatment, each participant would not vary, and, in addition,
neither item nor target word would vary.
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(ML). When no increase of the fit to the data was detected by adding random effects to
the model, additional effects were removed to maintain parsimony. Because the inclusion
of many parameters results in the loss of degrees of freedom, it was determined that the
best-fit model should have the minimum possible number of parameters.

Model comparisons were interpreted based on the results of a -2 log likelihood
test, shown as Chi-square values, which were ideally smaller for a better fit. These
procedures aligned with the evaluations of the logistic regression models: (a) overall
model evaluation, (b) statistical tests of individual predictors, (c) goodness-of-fit statistics,
and (d) validations of predicted probabilities (Peng, Lee, & Ingersoll, 2002).

Next, using the above scores as continuous outcome variables, one-factor analysis
of covariance (ANCOVA) analyses was conducted, and the results were compared with
those from the mixed-effects models.

In summary, the overall flow of the analysis procedures was as follows:

(A) Comprehension questions
(1) Logistic regressions for main effects of treatment groups
ANCOVA for main effects of treatment groups
(2) Logistic regressions for main effects of question items
ANCOVA for main effects of question items
(3) Logistic regressions for main effects of question items by group
ANCOVA for main effects of question items by group
(B) Vocabulary post-tests
(1) Logistic regressions for main effects of treatment groups on FRT

ANCOVA for main effects of treatment groups on FRT
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(2) Logistic regressions for main effects of treatment groups on MST
ANCOVA for main effects of treatment groups on MST
(3) Logistic regressions for main effects of treatment groups on MDT
ANCOVA for main effects of treatment groups on MDT
What follows is a report of these analyses’ results, which include the best-fitting
models. Because the overall results of the ANCOVAs were found to be aligned with
those of the logistic mixed-effects modelings, only the MEM results are reported in this

chapter. Results from the ANCOVASs can be found in Appendix L.

5.5 Group comparisons: Comprehension question scores
5.5.1 Logistic regressions for main effects of input type

Before performing logistic analyses, interaction effects between variables were
examined, including random intercepts for both participants and question items. No
interaction effects were found.

Following the analyses of interaction effects, the logistic MEM model-fitting
procedures were performed. The explanatory variables were input type, proficiency, and
composite WM. The response variable was CQ responses. As a result, the maximum
model, including both proficiency and composite WM, was determined to be the best
fitting model (AIC = 4020.2, BIC = 4070.2, -2 log likelihood = -2002.1, deviance =
4004.2, Chi-square = 41.57). Results showed no significant effect of input type on
responses to comprehension questions (all ps > 0.10; see Table 15). Conversely, the
covariates in the model (proficiency and composite WM) showed a statistically

significant relationship with accuracy within the baseline (genuine) condition (z = 5.66, p
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<0.001;z=2.67, p<0.01). This differs from earlier findings where simplified and
elaborated versions resulted in significantly better outcomes than the genuine version
(e.g., Yano et al., 1994). Descriptive statistics showed higher mean scores for all
modified input versions over the genuine version. Relationships between total scores and
moderator variables are shown in Figures 11 and 12. When controlling for WM, scores
on the proficiency test in the four input groups showed positive linear relationships with
scores on comprehension questions (see Figure 11). Although no interactions were found,
the relationships between groups and WM scores suggest that both simplified and
modified elaborated groups required higher WM capacities to gain better comprehension
outcomes when controlling for proficiency. The relationships between WM and the
outcomes of the two groups whose input had shorter sentences (simplified and modified

elaborated) were found to be comparable, as shown in the profile plot of Figure 12.

129



Table 15

Results of Logistic MEM for Input Type on Comprehension Question Scores

Best Fitting Model [CQ binary response ~ Input Type + centered Prof + composite WM

+ (1|Prsn) + (1|Item)]

Fixed effects b SE z value p value
Intercept (Genuine) 1.14 0.19 5.98 0.000***
Simplified 0.16 0.16 0.99 0.32
Elaborated 0.10 0.17 0.60 0.55
Modified 0.08 0.16 0.53 0.60
Elaborated

Proficiency 0.34 0.06 5.66 0.000***
Composite WM 0.16 0.06 2.67 0.008**
Random effects Variance SD

Intercept |Participant 0.18 0.42

Intercept |Item 0.84 0.92

Note. Significant at p <0.001 “***° ' p <0.01 “**’, p <0.05 **’, and marginal at p < 0.10

‘T').
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5.5.2 Logistic regressions for main effects of CQ item types

A logistic MEM was performed with regard to CQ item types. The explanatory
variables were CQ item type, proficiency, and composite WM. The response variable was
CQ responses. The results showed no statistically significant difference between question
items in the best fitting model (AIC = 4018.8, BIC = 4062.5, -2 log likelihood = -2002.4,
deviance = 4004.8, Chi-square = 42.36; see Table 16). Fixed effects of both synthesis and
inference items were not statistically significantly different from those of replication
items. Conversely, both the covariates in the model (proficiency and composite WM)
showed a statistically significant relationship with accuracy within the baseline (genuine)
condition (z =5.72, p<0.001; z = 2.77, p < 0.01). As shown in Figures 13-14, the
relationships between question item type and the covariates were comparable, with higher
scores on inference items than synthesis items across proficiency and WM capacities.

Scores on replication items landed between those on inference and synthesis items.

132



Table 16
Results of Logistic MEM for Item Type on CQs
Best Fitting Model [CQ binary response ~ Item Type + centered Prof + composite WM +

(1]Prsn) + (1]Item)]

Fixed effects b SE z value p value
Intercept (Replication) 1.28 0.28 4.62 0.000***
Synthesis -0.19 0.39 -0.49 0.62
Inference 0.03 0.39 0.07 0.94
Proficiency 0.34 0.06 5.72 0.000***
Composite WM 0.16 0.06 2.77 0.006**
Random effects Variance SD

Intercept |Participant 0.18 0.43

Intercept |Item 0.83 0.91

Note. Significant at p <0.001 “***° ' p <0.01 “**’, p <0.05 “*’, and marginal at p < 0.10
‘TD.
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To further investigate relationships between item type and input type, a logistic MEM

was performed for item type by input group.

5.5.3 Logistic regressions for main effects of CQ item type by group
5.5.3.1 Replication items

The relationships between input type and replication items were the next to be
investigated. The response variable was responses to CQ replication items, which were
binary (0, 1). The explanatory variables were input type, proficiency, and composite WM.
The logistic MEM results showed the maximum model to be the best fitting model (AIC
=1308.3, BIC = 1349.5, -2 log likelihood = -646.16, deviance = 1292.3, Chi-square =
29.38). As Table 17 shows, the modified elaborated group showed a weak effect (b =
0.41, SE = 0.22, p = 0.06). As to covariates, only proficiency showed a significant effect
(b =0.41, SE = 0.08, p = 0.00). To ascertain the results from MEM, the results of an
ANCOVA for replication items were also examined. They aligned with the MEM results,
showing a trend toward significance with the modified elaborated group (b =0.79, SE =
0.44, p = 0.07) and a statistically significant difference by proficiency (b = 0.79, SE =
0.16, p = 0.00). These findings are contrary to those of Yano et al. (1994), in which the

simplified group performed best with replication items.
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Table 17
Results of Logistic MEM for Input Type on CQ Replication Items
Best Fitting Model [CQ binary Replication response ~ Input Type + centered Prof +

composite WM + (1|Prsn) + (1]Item)]

Fixed effects b SE z value p value
Intercept (Genuine) 1.07 0.34 3.15 0.001**
Simplified 0.31 0.22 1.41 0.16
Elaborated 0.19 0.22 0.84 0.40
Modified 0.41 0.22 1.88 0.06
Elaborated

Proficiency 0.41 0.08 4.93 0.000***
Composite WM 0.13 0.08 1.50 0.134
Random effects Variance SD

Intercept |Participant 0.14 0.37

Intercept [Item 1.08 1.04

Note. Significant at p <0.001 “***° ' p <0.01 “**’, p <0.05 **’, and marginal at p < 0.10
)
5.5.3.2 Synthesis items

The synthesis items in the CQs were also investigated in relation to input type.
The response variable was responses to CQ synthesis items, which were binary (0, 1).
The explanatory variables were input type, proficiency, and composite WM. By
examining the interaction effects, composite WM showed interaction effects with the

simplified group (b = 0.59, SE = 0.20, z = 2.90, p = 0.004) and the modified elaborated
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group (b =0.44, SE = 0.20, z = 2.18, p = 0.029). Thus, the interaction term was included
in the model testing.

A logistic MEM was then employed for the CQ synthesis items, and the
maximum model with the interaction term, Input type x Composite WM, was found to be
the best fitting model (AIC =1405.0, BIC = 1461.6, -2 log likelihood = -691.48, deviance
= 1383.0, Chi-square = 30.69). There were no fixed effects for group. The interaction
effect between simplified group and WM showed a significant effect on responses to
synthesis items (b = 0.52, SE = 0.20, p = 0.008). There was also a weak interaction effect
between modified elaborated group and WM (b = 0.37, SE = 0.20, p = 0.06). Sentence
lengths were shorter in these two input types than in the other two types, and these
findings suggest that complex WM could play a role in integrating information available
from shorter utterances. Additionally, proficiency showed a significant relationship with
accuracy on synthesis items (b = 0.24, SE = 0.07, p = 0.00). However, composite WM

showed no effects as a moderator variable, as shown in Table 18.
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Table 18
Results of Logistic MEM for Input Type on CQ Synthesis Items
Best Fitting Model [CQ binary Synthesis response ~ Input Type + centered Prof +

composite WM + Input type*composite WM + (1|Prsn) + (1|I1tem)]

Fixed effects b SE z value p value
Intercept (Genuine) 1.02 0.32 3.16 0.001**
Simplified 0.17 0.20 0.85 0.39
Elaborated 0.12 0.21 0.60 0.55
Modified 0.04 0.20 0.20 0.84
Elaborated

Proficiency 0.24 0.07 3.31 0.000***
Composite WM -0.02 0.11 -0.20 0.840
Simplified x Composite WM 0.52 0.20 2.65 0.008**
Elaborated x Composite WM 0.06 0.20 0.31 0.756
Modified x Composite WM 0.37 0.20 1.88 0.060"
Elaborated

Random effects Variance SD

Intercept |Participant 0.03 0.18

Intercept [Item 1.01 1.00

Note. Significant at p <0.001 “***’ p<0.01 “**’, p <0.05 “*’, and marginal at p <0.10
‘T,.
5.5.3.3 Inference items

Results from the inference items in the CQs were also investigated in relation to
input type. The response variable was binary responses to CQ inference items. The

explanatory variables were input type, proficiency, and composite WM.
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A logistic MEM was then conducted for inference items, and the maximum model
with the interaction term, Input type x Proficiency x Composite WM, was found to be the
best-fit model (AIC =1362.0, BIC = 1454.7, -2 log likelihood = -663.01, deviance =
1326.0, Chi-square = 29.23). Although there were no fixed effects for group, there was a
significant effect of proficiency (b = 0.47, SE = 0.15, p = 0.003). A three-way interaction
showed a weak trend with the modified elaborated group alone (b =-0.37, SE=0.22,p =
0.095). These results, shown in Table 19, do not align with the finding of Yano et al.
(1994) that the elaborated group scored significantly higher than the genuine and
simplified groups on inference items.

Figures 15 and 16 show the response results for each of the three CQ item types in
relation to proficiency by input group. When WM is controlled, the elaborated group’s
scores on the inference items were higher than on the other items. The modified
elaborated group scored higher on replication items when proficiency was higher. When
the analysis controls for proficiency, higher WM scores are correlated with higher scores
on all CQ item types by the participants in the modified elaborated group. In contrast, the
WM capacities of participants in the elaborated input group was not related to their scores
on either replication or synthesis item types, but was related to their scores on inference
items. It is noteworthy that the scores on the synthesis items in the genuine input group
appear to be less affected by both moderator variables. This might suggest that the
participants were accustomed to synthesizing information to obtain the gist of input in
their daily lives.

Figures 17 and 18 are the profile plots of CQ responses and moderator variables

by item type. When the analyses control for WM, the more proficient participants in the
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modified elaborated and simplified groups scored higher on replication items. With
synthesis items, participants with lower proficiency in the simplified and the modified
elaborated groups scored lower than those in the genuine group. In contrast, participants
with higher proficiency in the same groups scored higher than those in the genuine group.
With inference items, genuine input is most affected by proficiency, which differs from
the results of the other item types. When proficiency is controlled, the plot of the
inference items differs from those of the replication and the synthesis items. With
synthesis items, both the elaborated and genuine input groups did not require WM
resources. In contrast, the modified elaborated and simplified input groups did require
WM resources. The statistically marginally significant and strongly significant interaction
effects found in the MEM align with the plots. With inference items, however, no such

difference was found.
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Table 19

Results of Logistic MEM for Input Type on CQ Inference Items

Best Fitting Model [CQ binary Inference response ~ Input Type + centered Prof +

composite WM + Input Type*centered Prof*composite WM + (1|Prsn) + (1|Item)]

Fixed effects b SE z value p value
Intercept (Genuine) 1.32 0.25 5.32 0.000***
Simplified -0.05 0.24 -0.21 0.834
Elaborated -0.003 0.25 -0.01 0.991
Modified 0.008 0.25 0.03 0.972
Elaborated

Proficiency 0.47 0.15 3.02 0.003**
Composite WM 0.20 0.15 1.34 0.179
Simplified x Proficiency -0.12 0.23 -0.51 0.613
Elaborated x Proficiency -0.06 0.27 -0.22 0.826
Modified x Proficiency -0.34 0.23 -1.49 0.137
Elaborated

Simplified x Composite WM 0.01 0.24 0.05 0.962
Elaborated x Composite WM 0.05 0.25 0.22 0.827
Modified x Composite WM 0.10 0.25 0.39 0.695
Elaborated

Proficiency x Composite WM 0.06 0.12 0.55 0.582
Simp x Prof x Composite WM 0.21 0.22 0.95 0.345
Elab x Prof x Composite WM -0.17 0.32 -0.52 0.603
Modified x Prof x Composite WM -0.37 0.22 -1.67 0.095f
Elaborated

Random effects Variance SD

Intercept |Participant 0.18 0.43

Intercept |Item 0.39 0.63

Note. Significant at p <0.001 “***’, p <0.01 “**’, p <0.05 ‘*’, and marginal at p <0.10 “{’.
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Figure 15. Profile plots of relationships between scores on three CQ item types and
proficiency by group.
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Figure 16. Profile plots of relationships between scores on three CQ item types and
composite WM by group.
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Figure 17. Profile plots of relationships between group scores on CQ and proficiency by
item type.
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Figure 18. Profile plots of relationships between group scores on CQ and composite WM
by item type.
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5.6 Group comparisons: IVL
5.6.1 Logistic regressions for main effects of input type on FRT

As with the previous analyses for comprehension question responses, the Ime4
package in R was used for MEM model-fitting procedures. The fixed effect of input type
was automatically dummy-coded for each group. Statistical significance was interpreted
in relation to the baseline provided by the scores for the genuine input group. In the
logistic MEM, accuracy (0, 1) on vocabulary tests was the outcome variable, and a model
was selected as the best fit based on the probability of response accuracy, given the
predictors in the model.

For predicting FRT scores as the response variable, the maximum model with
both covariates (proficiency and WM) and the interaction term, Input type x WM,
showed the best fit, indicating the smallest -2 log likelihood (AIC = 3524.2, BIC =
3591.6, -2 log likelihood = -1751.1, deviance = 3502.2, Chi-square = 53.72). As a fixed
effect, elaborated group had a marginally statistically significant effect on FRT scores (b
=0.41, SE = 0.22, p = 0.063). For the moderator variables, only proficiency showed a
significant effect on outcome scores (b =0.53, SE = 0.08, p = 0.000). A statistically
significant interaction effect was found between WM and modified elaborated group,
which suggests that the participants whose WM capacities were larger in the modified
elaborated group earned higher scores on the FRT (b = 0.55, SE = 0.23, p = 0.018). The

results are shown in Table 20.
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Table 20
Results of Logistic MEM for Input Type on FRT
Best Fitting Model [FRT binary response ~ Input Type + centered Prof + centered

WM(SB) + Input Type*centered WM(SB) + (1|Prsn) + (1|TW)]

Fixed effects b SE z value p value
Intercept (Genuine) 0.94 0.26 3.57 0.000***
Simplified -0.05 0.22 -0.23 0.820
Elaborated 0.41 0.22 1.86 0.0637
Modified 0.29 0.22 1.34 0.180
Elaborated

Proficiency 0.53 0.08 6.52 0.000***
WM 0.04 0.12 0.34 0.733
Simplified x WM 0.12 0.20 0.58 0.562
Elaborated x WM 0.13 0.22 0.59 0.554
Modified x WM 0.55 0.23 2.37 0.018*
Elaborated

Random effects Variance SD

Intercept |Participant 0.42 0.65

Intercept [Item 1.47 1.21

Note. Significant at p <0.001 “***’ p <0.01 “**’, p <0.05 “*’, and marginal at p <0.10
‘T,.

The profile plots in Figures 19 and 20 show that the elaborated group performed
better than the genuine group on FRT, showing a weak trend of an elaboration effect.

Among the three input modification groups, the simplified group scored lower overall

than the other groups on the FRT. This finding cannot be directly compared to results
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from other studies due to differences in conditions (e.g., proficiency level) and outcome
variables (e.g., reading comprehension scores vs. unannounced vocabulary post-test
scores). However, it does indicate that both types of elaborated input facilitated more
learning of TW forms from listening than did the simplified input, when controlling for
WM. These results also make it clear that proficiency played a strong role in the
achievement of higher scores.

With regard to the relationships between input type and WM, the plot revealed
unexpected results. On the FRT, the modified elaborated input was more effective than
the treatments of the other groups (S, E, G) when WM capacities were larger. The finding
that the outcomes for the elaborated input group were less affected by WM capacities
than the outcomes for the modified elaborated input group was unexpected. Additionally,
the plot revealed that simplified input called for more WM capacities than genuine input.
The finding of a significant interaction effect between modified elaborated group and
WM on FRT outcomes aligns with the finding of a marginally significant interaction
between modified elaborated group and synthesis comprehension question scores, as
reported above. It is noteworthy that the interaction was found even in TW form
recognition, which suggests that WM could be centrally involved in integrating word

forms heard in shorter sentences.
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Figure 19. Profile plot of relationships between group scores on FRT and proficiency.

Scores on FRT and WM

Grp

= e
14 s — 5
L

0.7 !_____,_,-f-"’ — E
e ME

3 1' ;
scale(SB)

Figure 20. Profile plot of relationships between group scores on FRT and WM.
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5.6.2 Logistic regressions for main effects of input type on MST

An examination of interaction effects between input type, MST scores, and
proficiency revealed a three-way interaction effect. Therefore, in the subsequent logistic
MEM, a three-way interaction term was added in the maximum model. The explanatory
variables were input type, proficiency, and WM. The response variable was MST binary
scores. As a result, the maximum model was the best-fit (AIC = 3955.9, BIC = 4066.2, -2
log likelihood =-1959.9, deviance = 3919.9, Chi-square = 68.36), as shown in Table 21.
The fixed effect for elaborated group showed a weak significant effect (b = 0.41, SE =
0.22, p = 0.055). The interaction effect of modified elaborated group with WM was found
to be marginally statistically significant (b = 0.50, SE = 0.27, p = 0.069). The three-way
covariate interactions with simplified group suggested a trend for weak effects (b = 0.35,
SE = 0.19, p = 0.069). Proficiency showed a statistically significant relationship with
accuracy within the baseline (genuine) condition on MST scores, whereas WM did not.

In the profile plots (Figure 21), the strong significant effect of proficiency on
MST scores is shown when controlling for WM. Among input modification groups, the
elaborated group consistently scored higher than the other groups. The modified
elaborated group scored lower than the other input modification groups on MST. Scores
of both modified elaborated and simplified groups were lower than those of the genuine
group when participants’ proficiency test scores were low. However, when controlling
for proficiency, the analysis showed that participants with larger WM capacities in the
modified elaborated group outperformed the other groups, as shown in Figure 22. In
contrast, the elaborated group showed almost no effects of WM. At face value, this seems

counterintuitive, given the length and the complexity of sentences in the elaborated
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versions. One possibility is that input elaboration, such as redundancy and appositive
cues for TWSs, is beneficial for cognitive processing, as it requires fewer WM resources.
The role of WM in storing information could be less important when listening to talks in
which information is repeated. On the other hand, the modified elaborated version clearly
created a larger cognitive load due to the listeners’ need to integrate information from

segmented sentences.
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Table 21

Results of Logistic MEM for Input Type on MST

Best Fitting Model [MST binary response ~ Input Type + centered Prof + centered

WM(SB) + Input Type*centered WM(SB)*centered Prof + (1|Prsn) + (1|TW)]

Fixed effects b SE z value p value
Intercept (Genuine) -0.09 0.23 -0.38 0.701
Simplified 0.09 0.22 0.44 0.663
Elaborated 0.41 0.22 1.92 0.0557
Modified 0.14 0.22 0.61 0.542
Elaborated

Proficiency 0.40 0.15 2.75 0.006**
WM 0.13 0.12 1.07 0.286
Simplified x WM 0.08 0.21 0.39 0.697
Elaborated x WM -0.10 0.21 -0.45 0.651
Modified x WM 0.50 0.27 1.82 0.069°
Elaborated

Simplified x Proficiency 0.33 0.21 1.58 0.114
Elaborated x Proficiency 0.31 0.24 1.28 0.202
Modified x Proficiency 0.12 0.22 0.53 0.593
Elaborated

Proficiency x WM 0.09 0.10 0.88 0.379
Simplified x Proficiency x WM 0.35 0.19 1.82 0.069°
Elaborated x Proficiency x WM -0.23 0.36 -0.64 0.520
Modified x Proficiency x WM -0.11 0.21 -0.51 0.614
Elaborated

Random effects Variance SD

Intercept |Participant 0.41 0.64

Intercept [TW 0.90 0.95

Note. Significant at p <0.001 “***° p <0.01 “**’, p <0.05 ‘*’, and marginal at p < 0.10

‘T’.
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Figure 21. Profile plot of relationships between group scores on MST and proficiency.
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Figure 22. Profile plot of relationships between group scores on MST and WM.
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5.6.3 Logistic regressions for main effects of input type on MDT

The final logistic MEM was performed with MDT binary scores as the response
variable. The explanatory variables were input type, proficiency, and WM. The results
showed the model that included the interaction term, Input typex Proficiency (AIC =
3912.5, BIC =3979.9, -2 log likelihood = -1945.3, deviance = 3890.5, Chi-square =
68.23), to be the best fitting model. The model shown in Table 22 suggests that the
elaborated input had the strongest effect on MDT scores. Additionally, the simplified
input also showed a weak effect. The simplified group’s MDT scores showed a
significant interaction effect, and the elaborated group’s scores showed a marginally
significant interaction effect with proficiency. Furthermore, both moderator variables
showed statistically significant effects on MDT (z = 2.66, p < 0.01; z = 2.80, p < 0.01).

The profile plot in Figure 23 shows the superior outcomes from the elaborated
input group in comparison to the other groups, including the genuine input group. The
plot in Figure 24 reveals that the elaborated group showed almost no effects of WM.
There was no interaction effect between modified elaborated group and WM on MDT.
These findings suggest that for definition recognition of TWs, while the elaborated input
was best, the simplified input was better than the genuine and the modified elaborated
input for participants at higher proficiency levels. Overall, for the meaning recognition
tests (MST and MDT), the simplified and the modified elaborated input resulted in lower
scores for participants at lower proficiency levels than the genuine input. These results

are unexpected.
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Table 22

Results of Logistic MEM for Input Type on MDT

Best Fitting Model [MDT binary response ~ Input Type + centered Prof + centered

WM(SB) + Input Type*centered Prof + (1|Prsn) + (1|TW)]

Fixed effects b SE z value p value
Intercept (Genuine) 0.36 0.21 1.74 0.0817
Simplified 0.36 0.19 1.89 0.0597
Elaborated 0.55 0.19 2.88 0.004 **
Modified 0.18 0.19 0.97 0.331
Elaborated

Proficiency 0.33 0.13 2.66 0.008**
WM 0.19 0.07 2.80 0.005**
Simplified x Proficiency 0.41 0.18 2.30 0.021*
Elaborated x Proficiency 0.36 0.21 1.68 0.093"
Modified x Proficiency 0.17 0.18 0.96 0.337
Elaborated

Random effects Variance SD

Intercept |Participant 0.30 0.55

Intercept [TW 0.79 0.89

Note. Significant at p <0.001 “***° ' p <0.01 “**’, p <0.05 **’, and marginal at p < 0.10

‘T').
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Figure 23. Profile plot of relationships between group scores on MDT and proficiency.
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Figure 24. Profile plot of relationships between group scores on MDT and WM.
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5.7 Debriefing results

After the vocabulary tests and the final WM task, debriefing sessions were held in
which the participants were interviewed. The purpose of these sessions was to learn
whether the participants had focused on content and whether they had noticed the TWs
while listening to the talks. The results are shown in Table 23. Only four participants
replied that they had focused on vocabulary, not content, while listening to the talks. Six
participants replied that they had focused on both content and vocabulary. The rest of the
participants reported focusing on the content of the talks. These responses indicate that
the IVL condition was likely established, which means that, by and large, the results of
the vocabulary post-tests reflect the by-product of another learning outcome during the
primary activity.

As to noticing the TWSs, 70% of the genuine version group answered that they had
not noticed the TWs, whereas more than half of the participants in the input modification
groups answered that they had: elaborated group, 64%; modified elaborated group, 57%,
and simplified group, 54%. With regard to whether the participants’ report that they had
noticed the TWs was related to their scores on the vocabulary post-tests, statistically
significant relationships were found with the FRT and MDT scores, but not with the MST
scores (see Appendix M for correlations).

When the participants were asked why they had noticed the TWs, the most
common reasons (n = 38) they gave were the TWs’ unfamiliarity and/or the participants’
difficulty in understanding the items (G: 7, S: 10, E: 9, ME: 12). Many responses implied
that the difficulty originated from the specialization of the vocabulary items. According

to 16 participants, known words were also noticed (G: 1, S: 3, E: 4, ME: 8). However, it
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was unclear whether the participants actually “knew” the words, for a number of reasons.
First, during the debriefing sessions, those who claimed to know some of the words could
not recall them. When pressed, the participants’ responses showed that they often had
misunderstood the meanings of the words or remembered the forms inaccurately. Also,
by the end of the session, they had heard the TWs five times. Therefore, memory traces
would be stronger during the debriefing. Only two participants responded that they knew
about two thirds of the TWs but they did not know about one third of them. In the two
elaborated groups, 12 participants responded that they had noticed the unknown words
followed by the appositive cue tsumari ‘i.e.” (E: 6, ME: 6). Very few participants
responded clearly to follow-up questions regarding how they had noticed the TWs.
Overall, their responses indicate that they were preoccupied with the primary activity of
focusing on the content of the talks in order to answer the comprehension questions.
Some remembered noting possibly important words that they had heard several times,
and mentioned that they had tried to infer the meanings of some of these words in order
to understand the content of the talks. Some participants reported that when they heard
unknown specialized vocabulary items, they tried to imagine the kanji or think of English
equivalents. The number of TWs that were known words to the participants was low
overall, according to the participants’ responses. Therefore, it appears that both unknown

and known words could become salient during attempts to comprehend the input.

156



Table 23

Responses in Debriefing Sessions

Group Focused on: Noticed TWs:

N =106 Content Vocabulary Both Noticed Unnoticed Unclear
Genuine 24 2 1 7 19 1
n=27 (89) (7) (4) (26) (70) (4)
Simplified 24 0 2 14 12 0
=26 (92) () (@) (54) (46) (0)
Elaborated 23 1 1 16 9 0
n=25 (92) (4) (4) (64) (36) ©)
Modified 25 1 2 16 12 0
Elaborated

n=28 (89) 4) (7 (57) (43) 0)

Note. Percentages (%) in each group appear inn parentheses.

5.8 Summary of findings

The study was designed to investigate the effects of input modification in the

aural mode alone. It asked eight research questions. Table 24 summarizes the findings,

and the following two subsections briefly review them, dealing first with the questions

related to comprehension and then with those related to incidental vocabulary learning.
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Table 24

Summary of Findings

Group Results Covariates Interactions

N = 106 Prof WM

CQGroup E>S>ME>G xkk ko

k=236

CQ Item Inf > Rep > Syn *hk kK

k=236

Replication MEf>S>E>G *okk

k=12

Synthesis E>S>ME>G Hokk S x WM**
k=12 ME x WM’
Inference E>S>G>ME *k ME x Prof x WM
k=12

FRT EF'>ME>G>S Fkx ME x WM*
k=32

MST Efr>S>ME>G ** ME x WMT
k=32 S x Prof x WM
MDT E**>S'>ME>G Rk S x Prof*
k=32 E x Proft

Note. Significant at p <0.001 “***° ' p <0.01 “**’, p <0.05 “*’, and marginal at p < 0.10

4.
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5.8.1 Regarding comprehension

The first research question asked whether listening to modified versions of spoken
input affects L2 listening comprehension, when L2 proficiency and WM are controlled.
The outcomes of the comprehension questions showed that the participants who listened
to the elaborated version scored higher than the participants who listened to the
simplified, modified elaborated, or genuine versions, although the differences were not
statistically significant. The participants who heard the other two modified versions also
scored higher than those who heard the genuine version, but again, not at a statistically
significant level.

The second research question asked whether specific types of input modification
affect L2 listening comprehension differentially, when L2 proficiency and WM are
controlled. Recall that the 36 comprehension questions were of three types: replication,
synthesis, and inference. The results of a comparison of the scores on the different item
types showed that the mean score of inference items was the highest and that of the
synthesis items the lowest, but there was no statistically significant difference between
the item types.

The results of separate analyses by item type showed that the hypothesis that the
simplified group would perform better than the other groups on the replication items in
the CQs was not borne out. Instead, the scores of the modified elaborated group were
marginally significantly better than those of the other groups on these items; the
simplified group did do better than the elaborated group, but the difference was not
statistically significant. Regarding the CQ synthesis items, the elaborated group scored

highest and the genuine group scored lowest. Both the simplified group’s and the
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modified elaborated group’s overall CQ scores showed interaction effects with the
composite WM scores, which suggests that larger WM capacities were necessary when
the participants needed to integrate the information provided by the shorter sentences of
these two conditions. The interaction effect was stronger in the simplified group. The
difference between the two input versions with shorter sentences might suggest that the
modified elaborated group gained an advantage from hearing repeated and paraphrased
words and sentences. The CQ inference item scores showed no statistically significant
difference between the four groups, although there was a statistically significant three-
way interaction effect of group and the two moderator variables (L2 proficiency and
WM) for the modified elaborated group only. Yano et al. (1994) and Oh (2001) both
found better overall performance on comprehension tests from simplified groups than
from baseline (genuine) groups, at statistically significant levels. They also reported
statistically significantly higher scores on replication and synthesis items from the
simplified groups. In Yano et al. (1994), however, the elaborated group obtained
significantly better scores on inference items. Oh (2001) included two different
proficiency groups, and the low proficiency group performed better with the elaborated
version than the simplified version in terms of overall CQ scores, replication items alone,
and inference items alone, with statistically significant differences from the baseline
group. Her results suggested that L2 speakers with lower proficiency might gain more
from elaboration than speakers with higher proficiency. The results in the present study,
however, suggest that elaboration can be beneficial for advanced L2 speakers as well.
The third research question asked whether L2 proficiency would moderate

listening comprehension with the different types of input modification, when WM was
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controlled. Proficiency was included in all models pertaining to comprehensibility as a
moderator variable. All the best-fit models showed proficiency to be a significantly
strong predictor of listening comprehension and scores on all items. In the profile plots,
proficiency was found to have played a role in higher scores in all input groups, showing
clear linear relationships. This finding aligns with those reported in the prior literature
(Chiang & Dunkel, 1992; Oh, 2001).

The fourth research question asked whether WM moderates listening
comprehension with the different types of input modification, when L2 proficiency is
controlled. This study is the first, to the researcher’s knowledge, to test the relationship
between input modification and WM. The study hypothesized that the group that heard
the elaborated versions of the listening passages would be most affected by WM, due to
the syntactic complexity, larger number of sentences, and greater length of each passage.
The composite WM scores were included in all models as another moderator variable.
Findings from the best-fit models showed that WM specifically interacts with input
modification and item types. First, WM was found to be a statistically significantly strong
predictor of scores on CQs in both models that included effects of input modification type
and item type. This finding indicates the role of WM to be as important as the role of
proficiency. In models for each item type, however, WM was not significant with
replication items. With the synthesis items, the role of WM was significantly important in
the simplified group, and marginally important in the modified elaborated group. With
the inference items, WM was not found to be important, except for a marginally
significant three-way interaction with the modified elaborated group and proficiency.

This finding is puzzling as it conflicts with the trend shown in the profile plots, in which
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WM capacities appear to be more involved in scores on inference items than in scores on
other item types, regardless of input modification type. Furthermore, the results shown in
Figure 18 are mixed: The results for the replication and the synthesis items suggest that
the groups that heard input versions with shorter sentences (i.e., simplified and modified
elaborated) required higher WM capacities to obtain better scores on the CQs, while the
other two groups (i.e., genuine and elaborated) did not. Crucially, the modified elaborated
group showed a marginal three-way interaction effect with the moderator variables (WM
and proficiency). These results show that the new input modification type (i.e., modified
elaborated) employed by the present study required different cognitive processing than
the other three input types, even though the information contained in the modified

elaborated version was exactly the same as the information in the elaborated version.

5.8.2 Regarding incidental L2 vocabulary learning (L2 IVL)

The fifth research question asked whether input modification affects L2 IVL,
when L2 proficiency and WM are controlled. On the form-recognition test (FRT), the
elaborated group scored highest, showing a marginally statistically significant difference
from the genuine group. Although the modified elaborated group scored the second
highest, the significant interaction effect with WM indicates that participants with higher
WM capacities performed better on the test. The simplified group scored lower than the
genuine group, a finding that contrasts with results previously reported in the literature.
Due to varied research designs in terms of types of input modification, input modality,
types and frequency of TWs, and outcome measures, comparing results from the different

studies is not easy. However, the L2 proficiency of the participants in the current study
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was higher than that of the participants in the other studies, and it appears possible that
simplification has different effects on processing at different proficiency levels. The
simplification might have caused information dilution, compared to the other versions.
As a result, simplification may be less of an advantage at higher proficiency levels even
for form recognition. The question of how simplification affects the processing of TW
forms by L2 advanced speakers remains unanswered, and is worth investigating further in
future studies.

The form-meaning sentence test (MST) scores showed a marginally statistically
significant effect by group for the elaborated group, and a marginally statistically
significant interaction effect with WM for the modified elaborated group. Thus, the
participants with better WM performed better on the MST, as they also did on the FRT.
For the simplified group’s MST scores, there was a three-way interaction effect of group
and the two moderator variables. This result could be interpreted to indicate that the
simplified group’s MST scores were more unpredictable due to the involvement of both
proficiency and WM. In other words, even a highly proficient participant in this group
could score low on the MST if the participant had low WM capacities. The MST was
possibly the most cognitively demanding test in this study. The participants took it after
they had heard all four listening passages. In the MST, they heard one TW and then four
sentences with the TW; to make the correct choice, they had to immediately compare the
contextual information in each sentence with what they had heard in the relevant listening
passage, in order to select the sentence in which the TW was used with the same meaning.
As their lexical knowledge of the TW was assumed to be fragmental, the sentence

choices provided environmental cues for the participants to search for a trace of semantic
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memory of the TW. Therefore, the results of the modified elaborated group and the
simplified group could indicate that shorter sentences provided a different quality of
facilitative information for meaning recognition of the TWs than did the longer sentences
heard by the elaborated and genuine groups. In processing unknown lexical items in the
listening passages, the shorter sentences might have required additional WM effort to
connect pieces of information.

The form-meaning definition test (MDT) scores showed two interaction effects
with proficiency. For the simplified group, the interaction with proficiency was
statistically significantly different, while for the elaborated group, the interaction effect
with proficiency was marginally significant. These results differed from the results for
the other post-tests. On this test alone, WM was a significant predictor of test score,
which suggests that WM capacities were required to select the most appropriate
definitions of the TWs. While previous literature has reported that groups in a simplified
input condition perform better on form recognition tests than those in a genuine input
condition, the finding in this study indicates that the simplified group participants
performed better on the meaning recognition test than on the form recognition test when
their proficiency was higher.

In summary, all input modification groups scored higher than the genuine input
group on the unannounced vocabulary post-tests except for the FRT. The prediction that
the modified elaborated version would lead to better performance than the other input
modification types was not supported. The simplified group scored higher than the

modified elaborated group except on the FRT. Neither modified elaborated input nor
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simplified input showed statistically significant effects on the groups’ TW post-test
scores.

The sixth research question asked whether specific types of input modification
would affect L2 IVL differentially, when L2 proficiency and WM were controlled. The
study predicted that the modified elaborated group would perform significantly better
than the other groups on the meaning recognition tests. However, the modified elaborated
group performed better at a statistically significant level on the FRT only when
participants had higher WM capacities. The modified elaborated group’s scores also
showed a weak interaction effect with WM on the MST, but not on the MDT.

The seventh research question asked whether L2 proficiency would moderate L2
IVL with the different types of input modification, when WM was controlled. The effect
of proficiency was statistically significant across the post-tests. Interaction effects of
proficiency with simplified input and with elaborated input were found on the MDT,
which suggests that the L2 definition test scores were associated with proficiency in these
groups.

The final research question asked whether WM would moderate L2 1\VVL with the
different types of input modification, when L2 proficiency was controlled. Among the
three post-tests, scores on the definition test (MDT) alone showed a significant
relationship with WM for all input groups. In other words, when participants had to select
the most appropriate definitions for the TWs, WM capacities were found to be a
significant predictor of their scores. Scores on the FRT and MST showed a relationship
with WM for the modified elaborated group, and scores on the MST showed a marginally

significant relationship with WM and proficiency for the simplified group. These results
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suggest that the modified elaborated and the simplified groups required more WM to

process the input than other groups, as shown by the groups’ scores on the CQs, as well.
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Chapter 6 Discussion

The present study investigated the effects of auditory input on listening
comprehension and incidental L2 vocabulary learning (L2 IVL) by advanced L2 Japanese
speakers. The study delves into some under-researched areas in the I\VVL literature.
Specifically, it ends a hiatus in research on input modification for listening (in contrast to
reading) comprehension. The study is also unique in investigating VL from spoken input
alone. The existing literature suggests that L2 I\VVL gains from listening are lower than
those from reading. This study investigated the possibility of greater IVL gains from
three different types of input modification, all with three exposures to each target word
(TW). As a novel contribution, the study examined a new type of input elaboration, a
modified elaborated version, along with an elaborated version and a simplified version,
all three compared to an unmodified baseline version. Previous studies have shown the
facilitative effects on comprehension of modified input (e.g., simplified, elaborated)
compared to those of unmodified input, that is, genuine input. The modified elaborated
condition in this study contained rich contextual information with shorter sentences, thus
offering, potentially, a middle ground between elaborated and simplified versions.

Furthermore, WM and L2 proficiency were included as moderator variables.

6.1 Primary findings

6.1.1 Robust effects of elaborated auditory input and learner-related variables
The most important finding of this study was that elaborated input had robust

effects on test scores. Although the effects were not consistent in terms of statistically

significant differences from the effects of the genuine input, both the mean test scores

167



and the profile plots showed consistently better outcomes from the elaborated than the
other input types, except for scores on the CQ replication items. The elaborated input
used was the full version, including both lexical elaboration, such as synonyms and
definitions, and structural elaboration, such as added regularity, paraphrasing, and
repetitions, at the sentence level. The lexical elaboration was added for the purpose of
clarifying the meaning of lexical items, whereas the structural elaboration was designed
to clarify the content and the semantic flow of the talks. It was more syntactically
complex than the simplified or modified elaborated input, as the results of the Mann-
Whitney U Test showed. The findings, however, favored full elaboration.

The purposes of asking comprehension questions were: (a) to replicate the study
by Yano et al. (1994) that found relationships between input modification and
comprehensibility in reading, and (b) to establish an I'VL condition by keeping
participants’ focus on the content of the input.

The results of the replication part of this study did not align with those reported
by Yano et al. (1994). Their results support both simplification and elaboration as
beneficial for reading comprehension by intermediate L2 speakers. In contrast, the
simplified group in the current study did not perform better than the elaborated group; nor
did elaborated input lead to statistically significant effects on CQ inference item scores.
This difference in results may lie in the modality difference; this study’s finding of a
significant correlation between CQ responses and composite WM suggests that, although
elaborated input mitigated the level of the demand, the auditory input tasks were

cognitively quite demanding. In short, there is no easy comparison between the findings
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from auditory input in the present study and those from written input in Yano et al.
(2004), which might be based on different cognitive processes and load.

The different results in this study and previous studies also may be due to
differences in participants’ L2 proficiency. This study’s participants were recruited from
local Chinese communities in Tokyo, while most participants in previous studies have
been ESL/EFL students at universities and high schools (Chung, 1995; Oh, 2001; Urano,
2000; Yano et al., 1994). Thus, the participants in previous studies have been relatively
homogeneous: students in EFL/ESL contexts with limited exposure to the target language
(English). In contrast, participants in the current study had been exposed to the target
language (Japanese) in their daily lives for at least six months. As a result, there was a
substantial difference in L2 proficiency between these participants and those in prior
studies, and this difference might be reflected in the current study’s findings of effects of
elaborated input and the unpredicted weaker effects of simplified input. Furthermore, the
current results supported the value of elaboration for high proficiency speakers, even
those who were likely to be exposed to genuine input in their daily lives.

For IVL, the elaborated input group performed better than the other groups, but
all input modification groups achieved higher scores than the genuine input group on all
the post-tests, except for the simplified group on the FRT. In the recent IVL literature,
input modification with auditory input has not been used as a treatment. The study
employed a full range of elaboration techniques—adding definitions, synonyms, and/or
exemplification as lexical elaboration, and adding repetitions, paraphrasing, restoration of
canonical word order and/or dropped pronouns, and summary statements as structural

elaboration—to provide rich information about the TWs. The findings suggest that the
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additional information was beneficial for IVVL, and did not overly tax WM, upon hearing
unfamiliar lexical items. This study’s treatment consisted of listening to highly
specialized content for approximately 60 minutes, and while the comprehension
questions were presented in written form, all the multiple-choice items on both the
comprehension questions and the vocabulary post-tests were presented only auditorily.
Thus, the findings of the study are encouraging for the potential of auditory interventions
for advanced L2 speakers, given that the previous literature suggested low IVL gains
from listening alone.

Typographic input enhancement is still generally considered a stimulus for
implicit learning in the L2 literature, although recent results suggest its effects are explicit,
not implicit (Borro, 2020; Pellicer-Sanchez & Boers, 2019). Its effects in the previous
studies appeared to be largely limited to form recognition. In contrast, the finding of the
elaborated input group showed learning of both the meanings and forms of the TWs from

IVL during a short listening treatment.

6.1.2 Proficiency and WM
Due to the use of only auditory input, it was expected that both moderator
variables, proficiency and working memory, would play important roles in the outcomes.
They were found to be significant predictors of listening comprehension and VL.
Previous IVVL research has primarily focused on the effects of proficiency
(Chaudron, 1983; Long, 1985). While elaborated input is widely considered more
beneficial for L2 speakers whose proficiency level is lower, the results reported in the

literature do not necessarily contribute to a clear picture of the relationships between
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input modification and proficiency, due to the variety of research designs and L2 speaker
populations. The proficiency of the participants in the study was advanced. The results
from logistic MEM showed significant effects of proficiency on all tests. Among the tests,
only the MDT results showed significant interaction effects of proficiency with both
simplified and elaborated input. The findings suggest that the advanced L2 speakers also
favored elaborated over genuine and simplified input.

Parker and Chaudron (1987) reviewed early input modification studies and
summarized the robust results for elaboration in contrast to the mixed results for
simplification. They assumed that elaboration would be more beneficial for L2 learners at
lower proficiency levels, citing studies in which the most advanced learners performed
equally well on both genuine and elaborated versions. Furthermore, based on findings
from a reading comprehension study, they suggested elaborated text could be a more
natural alternative to genuine text than simplified text, by pointing to the fact that the
syntactic complexity of elaborated versions did not interfere with learners’
comprehension. In other words, Parker and Chaudron did not view elaboration as taxing
cognitive processing capacity, possibly including WM, which aligns with the findings of
the current study regarding the relationship between elaboration and WM.

Based on the findings, elaborated input could consistently provide L2 learners
with better contextual information that enhances comprehension and IVL regardless of
proficiency. It appears to be widely believed that simplified input should be easier to
comprehend due to the short sentence length and use of higher frequency words, which
may be why simplified input is so often used for L2 learners with low proficiency. Yet

the mixed results from simplified input in the previous literature and this study suggest
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that elaborated input could provide higher quality input that would be more beneficial to
L2 learners at a wider range of proficiencies.

As to WM, Wen and Li (2019) pointed out the lack of studies investigating
relationships with IVL. They reported that L2 vocabulary learning studies so far have
investigated the role of WM based on experiments with rote memorization tasks. Malone
(2018) also mentioned that L2 vocabulary learning studies with WM tasks generally
adopt explicit rather than implicit learning conditions.

Therefore, this study contributes to filling a gap in the literature by adopting
incidental learning conditions with listening comprehension tasks and assessing WM.
The study employed two non-verbal complex WM tasks. As shown in Appendix H,
scores on Shapebuilder showed significant correlations with scores on CQ, all vocabulary
tests, and the proficiency test. In contrast, OSPAN scores showed significant correlations
with CQ and Shapebuilder scores. Linck et al. (2014) highlighted the importance of
including WM, and investigating its relationship with proficiency, in SLA research. The
findings of this study support the importance of WM, although the results related to WM
were mixed, with slight differences depending on the task.

The scores on CQs were significantly correlated with both WM tasks, whereas the
scores on vocabulary tests were significantly correlated with Shapebuilder alone. For the
CQs, participants listened to a part of each talk and then saw a question on the computer
screen; they selected possible answers from four choices provided in the auditory
modality only. Each talk was divided into three sections and participants’ comprehension
was tested incrementally. This format was selected to ensure that participants’ attention

would be drawn to the content of the talks without taxing their WM.
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The findings pertaining to the relationship between WM and input modification
were surprising. The study predicted that elaborated input would require more WM
capacities due to its greater syntactic complexity and longer sentences. The modified
elaborated input was expected to compensate for the possible cognitive overload of the
elaborated input by breaking up the information into short sentences. Countering these
predictions, the profile plots showed little WM influence on the elaborated group’s
performance, and more WM influence on that of the modified elaborated group.
Furthermore, both CQ item type and input modification type were found to interact with
WM in different ways. The findings pertaining to comprehension question item-types
showed clear differences in cognitive processing. Specifically, inference items required
WM resources regardless of the input modification type. This suggests that responding to
these items is more cognitively demanding because they require participants to develop
judgments on the basis of knowledge they would have just integrated from the talks.
Conversely, WM capacities did not influence the synthesis item scores of the elaborated
and genuine input groups, nor the replication item scores of the elaborated input group.
WM capacities did, however, affect the replication item scores of the modified elaborated
input group, who performed better on replication items than any of the other groups.
These findings contribute to a clearer picture of the roles of these moderator variables in

advanced L2 speakers’ cognitive processes.

6.2 Better elaboration: Why did modified elaboration not work as expected?
The results from the modified elaborated input were not as predicted. This new
type of modification included exactly the same information (e.g., vocabulary items) and

the same level of syntactic complexity as the elaborated input. The only difference was
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sentence length, which was shorter in the modified elaborated version. The findings
revealed that the processing of modified elaborated input was more comparable to the
processing of simplified input than to the processing of elaborated input, in terms of WM
requirements. The effect was found especially in responses to CQ replication items. In
contrast, simplified input did not show significant effects by item type. When larger WM
capacities were available, modified elaborated input was found to be the most effective
on FRT and marginally more effective on MST scores. Elaborated input was more
effective on both tests. Thus, these two input types show comparable trends. The findings
regarding MDT were puzzling because they showed opposite results from those obtained
for elaborated input and modified elaborated input. Only for this test, simplified input
was the most effective when proficiency was higher.

L2 sentence processing research has shown that L2 speakers require more WM
capacities when processing long, complex, or ambiguous sentences (Jiang, 2018).
Complexity here includes syntactic complexity. Given the role of WM, the amount of
information in the input also affects sentence processing, and the balance between
sentence length and the density of information in the listening passages might help
explain the current results for modified elaborated input. Chaudron and Richards (1986)
reported that ESL students with English proficiency at approximately the university entry
level comprehended a lecture that included macro discourse markers better than lectures
without markers or with other markers (micro, both micro and macro). They suggested
that the students may have paid attention to macro markers as a way of supporting their
comprehension, based on the overall organization of the lecture. This study also used

talks that contained dense information with specialized vocabulary. Due to the nature and
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length of these talks, the participants might have paid more attention to the overall
organization and the cohesion of information. A focus on the overall flow might lead to a
need for more WM capacities to process the meaning of the short but elaborated
sentences of the modified elaborated version.

Koda (2005) summarized a major controversy regarding text complexity and
comprehension difficulty. The complexity of a text is determined by linguistic features,
such as vocabulary and sentence structures. Although researchers often use the length of
words and sentences to analyze text complexity, Koda suggested that word and sentence
length might not be direct causes of comprehension difficulty. She argued that syntactic
complexity provides a clearer indication of semantic relatedness among elements in a
sentence, such as clauses and nouns. Thus, it facilitates better processing and
comprehension. Specifically, Koda pointed out that subordination assists comprehension
by adding information pertaining to connections between clauses. Without subordination,
the messages behind sentences (clauses with subordination) could remain opaque,
because clear links between sentences are missing. Syntactically complex sentences can
render logical connections, such as causal and contradictory relationships, more
transparent, and assist semantic integration in processing within a discourse. Koda
concluded that it is not reasonable to assume an automatic link between features of a
passage, such as syntactic complexity and sentence length, and comprehension difficulty,
regardless of input modality. She suggested that whether such features affect the semantic
and logical cohesiveness of a passage is influenced by the speaker’s or writer’s

underlying intention.
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As elaboration studies began investigating how NSs adjust their speech for NNSs
(e.g., Chaudron, 1985a, 1985b; Long, 1983a, 1983b), some of their results could be
interpreted as indicating that the long sentences in elaborated input have a side effect:
The very fact that a message is embedded in a larger structure makes that message clearer
through the use of the additional words, phrases, and subordinating structures that the
longer sentences require. In this study, several participants who listened to the modified
elaborated version reported difficulty understanding the passages’ logical cohesion. Their
remarks in the debriefing interviews suggest that they experienced all the additional cues
as disrupting the flow of the talk when these cues were part of short sentences. In other
words, in short sentences, lexical elaboration becomes too salient, hindering the
processing of underlying information. Additionally, the content of the talks was not easy
even for the advanced L2 speakers to understand immediately. The information in the
short sentences was felt to be too dense to understand, while the relationship between the
short sentences became opaque, despite the added inter-sentential connectors in the ME
version. Davey (1988) argued that sentence length and passage coherence are closely
associated, because longer sentences are likely to include explicit connectives, such as
because and although, and thus texts with longer sentences will be clearer and more
coherent than those with shorter sentences.

Long (2019) also pointed out how choppy sentences could tax cognitive
processing and result in the incomprehensibility of meaningful links in a passage. The
ratio of his example sentences in the four versions was five sentences in the simplified,

two in the elaborated, and three in the modified elaborated for just one in genuine input.
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In this study, the number of sentences in the modified versions was approximately
comparable to that in the simplified versions.

Derwing (1996) explored four types of input modification to understand which
might be more beneficial for NNSs and which might instead disrupt comprehension. The
four conditions were: (a) no elaboration added; (b) paraphrasing with a clear, explicit
marker, such as in other words; (c) paraphrasing without a marker or with an ambiguous
one; and (d) irrelevant elaboration added. Across three experiments, participants showed
comprehension difficulty as a result of the irrelevant elaboration type. Therefore, while
Derwing’s results supported findings from previous studies regarding the positive role of
elaboration in L2 comprehension, she argued that both quality and quantity of elaboration
should be further investigated for L2 comprehension and learning. She emphasized the
need to distinguish psycholinguistically sound elaboration and irrelevant elaboration that
could cause cognitive overload.

In summary, the current results appear to have produced two main findings: (a)
elaborated input is effective in improving both comprehension and IVVL; and (b) modified
elaborated input requires more WM capacities, due to the short length of the sentences. In
contrast, elaborated input was found not to be influenced by WM capacities. The findings
support elaborated input as a psycholinguistically sound intervention that is unobtrusive
yet effective. Although the effects of modified elaboration should be further explored
with longer sentences, the current results for elaborated input in a listening alone
treatment are robust, supporting previous research findings. To understand how best to

modify elaborated input for better intervention, however, will require further exploration
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and consideration of a wider range of variables that are likely to be involved, such as

text-related and L2 speaker-related variables.

6.3 Lexical knowledge and quality of input: Enhanced IVVL and semi-1VL
conditions

Remarks made by the participants in the debriefing interviews provide a peek into
how they attempted to connect unknown vocabulary items with the content of the talks.
Just as the revised hierarchical model (RHM) hypothesizes, this study’s participants used
conceptual links while listening to L2 spoken input. Some participants described how
they searched for possible kanji for unknown TWs based on the phonology. Because
Japanese includes many homophones, it was not easy for them to accurately match
phonological cues and kanji compound words, and selecting the wrong kanji would lead
to incorrect answers on both comprehension questions and vocabulary tests. Due to their
advanced proficiency level, they could recall a fairly large number of kanji, which meant
the probability of selecting the wrong kanji combinations was not low. Furthermore,
based on information gathered in the debriefing interviews, it appears that once they
selected a kaniji, it was difficult for participants to review and revise the association.
Having an incorrect kanji in mind easily leads to selecting an incorrect kanji compound
word, which could have a large impact on comprehension, due to the amount of
information in the compound word. L1-Chinese learners of Japanese are usually
considered to have an advantage, due to their knowledge of Chinese characters, from
which kanji derive. The participants’ comments in the debriefing interviews, however,
suggest that Japanese homophones frequently misled the participants as they strove to

understand the unknown words.
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Whether the misleading homophones negatively affected their listening
comprehension can be treated as a separate issue. Participants likely encountered
ambiguity of homophones when they listened to each TW on the vocabulary tests. In
contrast, in the input, ambiguity was avoided due to the context and additional
information available in the talks. Furthermore, lexical elaboration was helpful to grasp
the meaning of low-frequency words, including TWs. Therefore, it is assumed that
participants experienced less trouble with the issue of homophones in the talks.

According to data from the language background questionnaire, many participants
were fluent in English, as well. Some reported that they regularly watched American TV
dramas and movies in English. During the debriefing interviews, some mentioned
searching for equivalent English words when they heard unknown English loanwords in
the talks. Inferring the original meanings of English loanwords in Japanese, however, is
known to be difficult (Daulton, 2008). Long and Ross (2009) posited a possible input
modification study with L2 Japanese and pointed out the issue of text modification with
ideographic writing systems. In fact, the Japanese writing systems are complicated,
consisting of both syllabaries and ideographs. This issue was one of the reasons this study
employed a listening comprehension task, excluding written texts as much as possible.
Although the participants’ subjective reports in the debriefing interviews are limited as a
means to learn about their actual cognitive processes, they appear to reflect at least part of
the participants’ deductive processes pertaining to the Japanese writing systems.

When searching for the meaning of an unknown lexical item, participants
attempted to use information from all available lexicons: not only their L1, but also their

L2 Japanese, and possibly their L3 English. Simultaneously, they were linking concepts
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of which they already had knowledge to understand the meaning of the sentences. The
contextual information in the talks must have provided useful cues in the process. Both
lexical and structural elaboration are assumed to provide higher quality information. One
participant, whose Japanese was very advanced, explained that he could remember an
entire sentence containing an unknown word. In this particular case, the contextual
information around the unknown word could support his word memory.

On the other hand, some participants claimed that they could remember new
words if they knew the meaning, but they had not noticed or remembered the TWSs in this
study because they did not know their meanings. As mentioned in the previous chapter,
however, the meaning of to know appeared to vary, depending on the words in question
and the participants. Only two participants were confident enough to mention specific
approximations. Others were vague in describing the state of their lexical knowledge,
saying, for instance, that they had “heard it before,” but they did not claim to “know”
more than a few of the TWs they had heard in the listening passages. Most participants
described both the talks and the tests as difficult. As the debriefing interviews revealed,
the TWSs, which were specialized and low-frequency items, were unfamiliar to
participants, as intended. Additionally, the ambiguity of “knowing a word,” which
became clear in the interviews, suggests the difficulty of assessing whether a learner
retains traces or weak mental representations of words encountered incidentally.

This fragmentary lexical knowledge can be explained by Jiang’s (2002, 2004)
framework. His model assumes incomplete novel lexical entries from limited exposure,
and claims that L1 translation plays a role in completing a lexical entry. However, in the

case of advanced learners, the process may differ. As the RHM hypothesizes, an
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incomplete lexical entry may be filled with meaning from the L2—concept link. In this
case, the semantic information may not be language-dependent. Additionally, how a
novel lexical entry emerges to begin with is still a question. With contextual support, the

initial entry may emerge at the first exposure in the case of an advanced L2 learner.

Semi-incidental learning conditions and enhanced VL

Hulstijn (2003) argued for the need to maintain a clear distinction between
incidental learning and implicit learning, but also acknowledged the difficulty of drawing
that line. Implying that definitions of these types of learning could differ depending on
the focus of research, he nevertheless pointed out a fundamental concept of incidental
learning in contrast to intentional learning: “the involvement of attention is not
deliberately geared toward an articulated learning goal in the case of incidental learning”
(p. 361).

Pellicer-Sanchez and Boers (2019) acknowledged the difficulty of
operationalizing the distinction between incidental and intentional learning. They argued
that, in experimental research, the incidental learning conditions in which L2 speakers
were led away from intentional learning could be stipulated. In an actual learning
situation, however, they considered both types of learning to support and facilitate L2
development. Given the many studies conducted to investigate incidental and intentional
learning for grammar, vocabulary, and formulaic language, and the variety of their
research designs, Pellicer-Sanchez and Boers proposed a new category, which they called
semi-incidental learning conditions: Learners are led to become involved in a text to

comprehend it, while the salience of target lexical items is raised to heighten learners’

awareness of them, using a variety of devices, such as typographic enhancement.
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Long (2019) argued that implicit knowledge, of which learners themselves are not
aware, is a potential outcome of incidental, but not of intentional, learning. He strongly
argued for the importance of finding viable ways of facilitating incidental L2 learning,
especially for vocabulary and collocations, to leverage L2 learners’ proficiency toward
the advanced level, given the time constraints in regular classrooms, which typically must
cover textbook-based lessons with explicit instruction. Long (2017) explained the subtle
differences between conscious noticing and subconscious (attentional) detection under
incidental learning conditions, referring to Tomlin and Villa (1994). If implicit
knowledge is the goal, the priority must be to facilitate subconscious detection. Hence,
the solution proposed by Long (2017, 2019) is enhanced incidental learning, which
describes unobtrusive interventions designed to increase learners’ unconscious detection.
Such a learning condition is more psycholinguistically appropriate to establish mental
representations in learners’ long-term memory compared to other consciousness-raising
interventions employed in incidental L2 learning conditions.

The input modification used in this study was different from input enhancement
(Pellicer-Sanchez & Boers, 2019; Sharwood Smith, 1993). Participants demonstrated
vocabulary gains on both form- and meaning-recognition tests. This outcome contrasts
with reports from input enhancement studies in the literature (see, e.g., Borro, 2020),
which show input enhancement to be effective for learning forms, but not meanings, and
for developing explicit, rather than implicit, knowledge.

With regard to unconscious detection, however, the results of the debriefing
interviews might suggest that participants’ consciousness might have been raised for

TWs. Because a majority (90%) of the participants reported having focused on the
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content of the talks instead of vocabulary, it is safe to say that an incidental learning
condition was established. Conversely, more than half of the participants who listened to
modified input said they had noticed the TWs, as did a few in the genuine group. The
most informative data from the interviews revealed a proportional difference among the
groups in participants who noticed TWSs. In the genuine group, only 26% of participants
noticed the TWSs. In contrast, in all the input modification groups, at least half of the
participants noticed them, with the highest proportion in the elaborated group. Although
unfamiliarity with and/or difficulty in understanding the TWs might have raised their
salience, the low proportion of participants who noticed them in the genuine group
suggests that this scenario is unlikely. Hence, the input intervention might not have been

as unobtrusive as expected.

6.4 Pedagogical implications

As one of the major current research topics in SLA, IVL is the focus of a growing
body of literature (De Vos et al., 2018; Uchihara et al., 2019), and there is a consensus
that intentional learning and explicit instruction are limited in teaching the great amount
of vocabulary L2 learners need (Hulstijn, 2003). Moreover, research shows that
vocabulary knowledge is important as a medium for learners to develop grammatical
knowledge (Martin & Ellis, 2012; Vafaee, 2016). The quality and quantity of input
appear to be crucial for increasing incidental learning of vocabulary (Laufer & Hulstijn,
2001).

Based on theories and research findings in SLA and related fields, Long (2015)

proposed 10 methodological principles in Task-Based Language Teaching (TBLT) that
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are versatile enough to be applied in any language class. One of them is to elaborate input,
which, according to Long, “is psycholinguistically more appropriate than either genuine
or simplified input” (p. 306). He also emphasized learners’ need for rich input to develop
functional L2 abilities. The current study examined this methodological principle by
investigating the effects of elaborated input not only on comprehension, but also on IVL.
The findings of this study overall support TBLT by aligning with those in the literature,
and further revealed that advanced L2 speakers with input elaboration performed better
than those with genuine input. These findings, as well as other information gathered in

the study, could be invaluable in designing L2 course syllabi and materials.

More specific pedagogical implications can be proposed on the basis of the
findings. First, in contrast to traditional L2 teaching materials in which either simplified
or so-called “authentic” materials are primarily used, the findings showed that elaborated
versions are better than those materials. Simplified input, which is widely believed to be
the most comprehensive input, shows mixed results regarding its effectiveness in the
prior literature and this study. It may increase comprehensibility through less syntactic
complexity. However, the findings suggest that short sentences increase cognitive load.
Thus, simplification may not be as facilitative as educators expect. Rather, the findings
suggest that input elaboration should be more widely employed to provide better quality
materials in L2 language teaching and learning. Many instructors, however, do not know
how to create such materials. Therefore, a variety of elaboration techniques, including
those at the lexical level with explicit signaling, paraphrasing, and repetition, should be
clearly introduced to L2 instructors and material writers. The introduction should be

thorough and practical for L2 classrooms, and, as Derwing (1996) suggested, the quantity

184



and quality of elaboration should be carefully calibrated for target L2 learners. To
enhance IVL, it is better to introduce the idea of selecting TWs according to available
word-frequency lists rather than counting on instructors’ intuition and experiences.
Frequency band and number of occurrences of TWs should also be determined to create
appropriate materials and tasks according to learners’ L2 proficiency.

Consequently, it is important to emphasize the value of providing students with
opportunities for learning the L2 incidentally through unobtrusive interventions. Due to
time constraints and the need to cover designated textbooks and meet goals stipulated by
schools and L2 programs, explicit instruction is conventionally considered the most
suitable approach for the teaching and learning environments of regular L2 classrooms.
Although much research encourages the inclusion of additional activities, such as
extensive reading/listening and their online formats, in a curriculum or as extra-curricular
activities, regular classes appear to lack room for incidental learning opportunities.
However, if the focus of L2 classrooms shifts from teaching and learning how to use L2
forms to using the L2 for communication, L2 learners should encounter more
opportunities for incidental learning. In such classes, whether meaningful information is
successfully understood and conveyed among students using the L2 as a tool is crucial. In
their exchanges in the L2, their attention is drawn to task completion, rather than
linguistic forms.

Input elaboration should play an important role in such meaning-focused classes.
The more detailed information students have, the more probable their successful
completion of a task, which leads to a stronger sense of accomplishment, more

satisfaction, deeper understanding, and thus, stronger motivation for L2 learning. Most
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importantly, this approach should enhance L2 development. As mentioned earlier, the use
of simplified texts is pervasive where genuine materials are not used. Yet, as we and
others (see, e.g., Al-Thowaini, 2018) have argued, simplified language risks not only
providing poor quality input, but also interfering with students’ comprehension of content.

One third of the participants were professionals in both private and public sectors.
The rest were students planning to work in Japan. Due to Japan’s aging society, more and
more professionals and workers are expected to be L2 speakers of Japanese. Mass media,
such as newspapers and TV, are already increasing their use of easier formats with less
complicated vocabulary and sentences. There is growing public discussion of the need to
create texts in “easy Japanese” (yasashii nihongo) and to improve the readability of
Japanese, as matters pertaining to human rights. All these trends have led to the
simplifying of Japanese input in the mass media and announcements from municipal
governments in Japan (lori, lwata, & Mori, 2011; Lee, 2016; Tanaka & Mino, 2010). The
focus, however, is on making information easier to comprehend, and not on facilitating
second language acquisition and development (see Long, 2015, p. 250, for a comparable
argument). In fact, the poor input in publicly available texts may result in a lack of good
quality input for Japanese L2 learners. Therefore, it is hoped that the findings of this
study add another layer of consideration regarding SLA in Japanese and make a
contribution to this discussion.

Positive effects of elaboration on reading comprehension have been supported in
the literature. The findings of the current study suggested that elaboration is also effective
in the auditory mode alone. Furthermore, elaborated input is beneficial regardless of WM

capacities. This finding also sheds light on text analysis tools, such as readability
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judgment tools. The tools analyze linguistic features, such as syntactic complexity, type
and token of lexical items, and sentence length. However, they do not analyze semantic
information and how it is conveyed in a text. Based on the results of input elaboration
studies, including this one, readability may not be correctly assessed on the basis of
linguistic features alone. With regard to receptive skills, the findings suggest that
replication, synthesis, and inference comprehension questions draw on different cognitive
processes. Therefore, all three types of questions are useful for assessing students’

comprehension of reading and listening passages.
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Chapter 7 Conclusions and Directions for Future Research

The current study revisited effects of input modification on comprehension with
spoken input in Japanese, while also investigating I\VVL. The research design included
both proficiency and WM as moderator variables, and data collected from 106 advanced
L2-Japanese speakers were analyzed using mixed-effects modeling. It is the first to
compare effects of elaborated and genuine input with advanced JSL speakers. It also
examined effects of a new type of elaborated input, referred to as modified elaborated.
The new type was predicted to be the most effective input modification for both listening
comprehension and IVL, regardless of participants’ proficiency and WM capacities.
Modified elaborated versions of listening passages were created based on elaborated
versions. Only sentence length was changed, by segmenting longer sentences in the
elaborated version into shorter sentences comparable to those of the simplified version.
Lexical and structural elaboration in elaborated versions were preserved. Flow of the
talks was maintained by adding inter-sentential connectors.

The findings revealed that the elaborated input was effective for both
comprehension and IVL. While results from the elaborated input condition did not
consistently show statistically significant advantages, the highest scores of the elaborated
input group on all tests but one are evidence supporting the provision of rich input.
Although the participants were familiar with listening to genuine spoken input, having
lived in Japan for half a year or longer, the results showed that the elaborated input group
performed better overall than the genuine and simplified input groups. These results
demonstrate that input elaboration was beneficial even for very advanced L2 speakers,

which was newly validated in the present study.
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The three types of input modification showed variance in their results; some
aligned with previous findings, whereas others did not. Despite the efforts to preserve all
of the elements of the elaborated input in the modified elaborated versions, the results
from the elaborated input and modified elaborated input groups differed. Unlike the
elaborated input group, some results from the modified elaborated group were
comparable to those of the simplified group. The simplified group showed mixed results
relative to the genuine and elaborated input groups. This finding with respect to
simplified input aligns with findings in previous studies.

The findings pertaining to L2 proficiency were consistent across all tests.
Proficiency showed significantly positive effects on both comprehension and IVL. The
participants were more proficient than those in previous studies. Significant and
marginally significant interaction effects with proficiency were found only on MDT with
simplified and elaborated input. Overall, proficiency was found to be the strongest
predictor of all results.

With regard to WM, the findings suggested different cognitive processes
according to input modification type and comprehension question item type. Input
modifications that involved shorter sentences required more WM capacities, while the
elaborated and genuine versions, which had longer sentences, did not require as much
WM. Especially significant interaction effects with WM were found on FRT with the
modified elaborated input, and on synthesis items with the simplified input. These
findings were unexpected and appear to contradict a general belief that longer sentences
require more WM. Therefore, further investigations are desirable. In particular, the

effects of a revised version of modified elaborated input with longer sentences should be
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investigated further, in order to explore a medium potentially more conducive for

enhanced IVL.

Limitations of the study

The participants were a diverse group of advanced L2 speakers resident in Japan.
In contrast with previous studies whose participants were all students, in this study, one
third of the participants were not students. A variety of resources and word of mouth
were employed to recruit these diverse participants. However, they were not a random
sample; rather, the method of recruitment was convenience sampling, and compensation
was offered. Therefore, the generalizability of the results is limited.

Lack of strong statistical evidence for effects of input modification on both CQs
and IVL is another limitation of the study. Treatment sessions were short and intense,
with four academic mini-talks. This may explain the weak statistical evidence for effects
of input modification. A longitudinal study would provide stronger evidence regarding
whether the different treatments could have statistically significantly different effects.

Some limitations pertaining to the tests should be mentioned. First, pre-tests were
not employed to examine participants’ pre-existing knowledge of TWSs or their Japanese
vocabulary size. Primary reasons for not doing so were (a) to avoid exposing participants
to TWSs, and (b) lack of an appropriate vocabulary size test. Instead, low-frequency words
in specialized fields were selected for the research (Hulstijn, 2003). Possible candidates
for TWs were chosen directly from texts written by experts. As described in Section 4.2.1,
the talks used highly specialized vocabulary items. To assess incidentally learned

vocabulary items, 32 target nouns were carefully selected based on their origins; kanji
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compound words that originate from Chinese were avoided as cognates, even when their
Japanese pronunciation was dissimilar to the equivalent in Chinese. Some English
loanwords were included as target words due to the difficulty of deciphering them in
Japanese on the basis of English knowledge only. The target word list was revised based
on the results from two pilot sessions with highly advanced L1-Mandarin Chinese L2-
Japanese speakers. Their comments during the debriefing sessions were informative to
create the final list. In addition, in the process of selecting TWSs, Japanese word-
frequency lists were consulted to finalize the TWSs. As a result, most participants did not
know them, as validated during the debriefing sessions (see Section 5.7 for debriefing
results). As discussed above, there appear to be many incomplete lexical entries in L2
speakers’ lexicons. It is assumed that the participants, who were advanced L2 speakers,
must have had a large number of such incomplete lexical entries, due to being exposed to
diverse vocabulary items in their daily lives in Japan. In addition, due to their higher
proficiency, they were likely to have been sensitive to novel words even at the first
occurrence. Therefore, the probability that participants would be able to learn the TWs
from a pre-test was high. By the same token, using pseudo-words appeared unethical, as
they also would be likely to be learned immediately and remain in their memory.
Second, the vocabulary post-tests were administered to tap into participants’
knowledge of newly learned lexical items. Testing instruments for both forms and
meaning of the items were carefully designed to use contextual information comparable
to what participants had heard in the listening passages. As described in the literature
review, how best to assess IVL outcomes, and what types of instrument can most

effectively measure newly learned vocabulary knowledge, is still open to question.
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Different measures, such as reading times in eye-tracking paradigms, are already used in
studies that attempt to assess cognitive processing during learning in the written modality.
Most listening research still lacks measures comparable to those used in reading research.
Learning outcomes could be measured in more sensitive ways, for example, by analyzing
reaction times. Test instruments used to measure intentional learning are inadequate to
assess the gain from incidental learning. Further exploration to identify more adequate
instruments for incidental learning would be worthwhile. Additionally, despite careful
planning of the order of test administration, final MDT results might have included
testing effects, due to additional exposures to TWSs. Furthermore, it remains unclear
whether knowledge obtained from enhanced IVL lasts, and whether it can be retrieved
when necessary, questions of interest from the pedagogical perspective. Further
exploration of enhanced IVL that includes delayed post-tests is necessary.

Third, the test format of the CQs was designed to draw participants’ attention to
the content without taxing their WM resources. However, it might have added an extra
level of difficulty by presenting each CQ’s multiple choices auditorily only. Another
option would have been to ask the participants to respond to questions of veracity based
on the content of the talks, which might tap into listening comprehension more directly
than the multiple choice questions did.

Fourth, results for comprehension questions were different from what was
predicted. Specifically, elaborated input did not show significant effects on responses to
inference items. As Yano et al. (1994) suggested, different item types require different
cognitive processes, and apparent differences by item type were found in conjunction

with WM. This also suggests the reason for the low reliability values of comprehension
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questions in both studies. The modality difference might have resulted in the different
outcomes. To obtain a clearer picture of these cognitive processes, further investigations
could consider (a) relationships between inference items and input modification type, and
(b) relationships between specific question items and different components of WM.

Fifth, due to the resources available and time constraints on the treatment sessions,
only two non-verbal complex WM tasks were employed. It would be preferable to
include a simple WM task, such as a phonological short-term memory (PSTM) task.
Linck et al. (2014) reported verbal WM tasks as better predictors. It would be ideal to
include simple and complex verbal and non-verbal tasks in future research.

Finally, it is obvious that more research should be conducted on input
modification, especially input elaboration, including modified elaborated input that
consists of longer sentences than simplified input. This study used only the auditory
mode, but as Long (2019) pointed out, possible effects with bimodality should be
explored in the future (see Borro, 2020, and Malone, 2018 for two examples). Bimodality
could provide further unobtrusive interventions for incidental learning conditions.
Derwing (1996) discussed a future agenda for this line of research, which is to uncover
what type of elaboration is most effective and efficient for comprehension and L2
learning. Relationships between input, comprehension, and L2 language acquisition are
fundamental elements of SLA, and how input modification contributes to SLA is one of
the keys to building theoretical frameworks (Chaudron, 1985b; Long, 1983a, 1985).
More research on relationships between comprehension and IVL conditions is needed to

extend these fundamental aspects of SLA, to better understand learning as a by-product
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of IVL, and to overcome the difficulty of operationalizing learners’ attention and

awareness during learning.
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Appendix A. Guidelines for mini-lecture draft
1=V F Y —FROITA T4

T, TEMICETZ2IL 2 Fy—2BHWIET0AREZE, RYCHYED
TXVET, FREERINIRFICSE LRI TA N IA v EUTICELDE LD T,
TEALTEE W,

1. ZoI=Vv 27 Fv—li, RYEFHTOHRNEKRESNR TS, SHOEFFES
DFIR D 72 D 1Tk & I M BT T\ B f%E % > a — 7 — RMICEH - 4
NT2dkyravyc, THHGOHMPIHICOWT, THHT L WIFRETEZD
SEEDJRfEE B L T, thoMESTFOHT 4 b, FLTWwEEEFEZL
Xy,
1= 7 F = OfilRERIZ. 4 52 TF. (NHK O 7 ¥ F =2 —RDHESRE)
JFERROFEIZ. 1500~2000Fb0neEEEZLIIFZI N,
NRT—FAVFRTA PR EIIfEDT, OO A TOFIHTT,

WEIZ, ZOHEMSTFOEEN, AL %2, bV eT oKt ed T L
YA

BRH2, 7 =27 & REEPHECE 2HIPICTHEWL 23 v, HMFHZES
BERE DI VRSV 2 Ao THHEWE A, HMD Z L3S v A2 HE
REBEZLTEI W,

6. IE®Ik. fliHLHCHND L BIRD {723 v,

Zofth, ZHMFECIWELEL, AOJT~, BEEIEECZ IV, X— L THEGET
b oThRLKTT, (Tidzh)
INHHFRYF——XVICHD D BIE L WEHIC KA Gcd 2. ColfElit. S
52, JBEMUNICEBHNTEZRATLEID, KI T ==X VREboTh bk
bTELLWwIHIEAHIR, BIFT—MIZE 0,
JERRLE LCIER D Tidd 325, #iftlxs CH¥fE S e T niR T4,
T, A BITEED TWw 2 FiEEA Y L HAREREAICE T 2 Hgmo—ikc
E
Tt e STHFIC, LD OEHHEL BT E T,
FEIRDZ LT, KEBMECTTA, EHXLALLSBHEVEL EFE T,
AV —=F Vv FRFEHL vy O N—=TK
FE A
v L= VNS T
kkh1225@umd.edu, kyokokh@gmail.com

o~ LN

195



Appendix A. (cont’d). Guidelines for mini-lecture draft: English translation
12/5/2018 Revised

(These guidelines were distributed to potential speakers who are researchers/professors,
who have a master’s degree or higher, and who could give this type of lecture in real
life.)

Thank you for agreeing to provide a mini-lecture about your academic specialty.
Please see below for guidelines to use as a reference when preparing the draft of the
lecture.

1. This mini-lecture is for Japanese high school students who will enter university in the
near future. Please prepare a draft for a talk, assuming that you will explain your
academic field of specialty at a session that showcases introductions to ongoing studies in
various academic fields. Please imagine that there will be other researchers from other
fields in the same session.

2. The time limit of the mini-lecture is 4 minutes. (The reference speed is radio news on
NHK.)

3. The number of characters in the draft should be approximately 1500 to 2000 characters.
4. Please plan to present only orally, without using PowerPoint slides.

5. Please make the lecture content about the significance and main issues of the field easy
to follow.

Please use specific examples, data, and so on at a level the student audience can
understand. It is fine to include some specialized and difficult vocabulary, but please
assume the audience knows nothing about your specialty.

6. Please begin with a brief self-introduction.

Please contact me directly if you have other questions. Either by email or phone is fine
(see below).

| am very sorry to request this during this busy pre-holiday season, but could you please
write this draft within the next two or three weeks? Please contact me in the event you
cannot write it until after the holiday season.

| will prepare a small gift in compensation for the draft as a token of my gratitude.

The drafts will become part of my dissertation project that I am currently working on in
the fields of Second Language Acquisition and Japanese Language Education.

Thank you from the bottom of my heart for your cooperation and understanding.

| apologize for the abrupt nature of this request, and | thank you in advance for your work.

Kyoko Kobayashi

HillmanUniversity of Maryland, College Park
kkh1225@umd.edu,

kyokokh@gmail.com
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Appendix B. List of target words (TWSs) and their frequency

Talk No. Noun English Frequency rank: Frequency
rank:
translation in JEL/JSL materials general
1 1 shinkutanku think-tank N/A  N/A N/A  N/A
YT RVT
2 hasshoo beginning 10K 9624 11K 10203
FEfE
3 minkan sekutaa  private sector N/A  N/A N/A  N/A
R+ 27 % —
4 intaan intern 21K+ 27875 21K+ 29015
Avr—v
5 ukezara receiver 13K 12758 15K 14205
ZFm
6 inhura infrastructure 12K 11173 15K 14425
Av77
7 enujiioo NGO N/A  N/A N/A  N/A
NGO (non-government organization)
8 zesei correction 10K 9119 12K 11788
1k
2 1 honyuurui mammal N/A  N/A N/A  N/A
R R
2 seechuu imago, adult 21K+ 28489 21K+ 21906
Ji
3 minkan sekutaa  wiggler 21K+ 34401 21K+ 30397
Ry 77
4 seesoku inhabitation 21K+ 20594 21K+ 23322
{235
5 jueki tree sap 21K+ 25319 21K+ 28781
iR
6 satoyama woodlands near town N/A  N/A N/A  N/A
EENIN
7 kyuumitsu nectar sucking N/A  N/A N/A  N/A
W
8 yasoo wild grass 21K+ 20548 21K+ 24578
Py
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Appendix B. (cont’d)

Talk No. Noun English Frequency rank Frequency
rank
translation in JEL/JSL materials general
3 1 booenkyoo telescope N/A  N/A N/A  N/A
2 kashikoo visible light N/A  N/A N/A  N/A
AR
3 ginga(kee) galactic system 15K 14776 17K 16417
M (R)
4 taiko primeval time 12K 11529 13K 11554
N
5 eniguma enigma N/A  N/A N/A  N/A
==
6 hooden electric discharge 21K+ 21695 19K 21721
JRE
7 baruun air balloon 21K+ 32039 21K+ 27231
N —
8 ryuushi particle 8K 7809 10K 9401
R+
4 1 kokuban blackboard 12K 11990 13K 12353
LAY
2 manabiya school building N/A  N/A N/A  N/A
3 gekoo going home from school 21K+ 24566 21K+ 23150
T
4 rogo logo type 12K 11051 11K 10263
S
5 bassui excerpt 11K 10320 11K 10065
PR
6 doriru a notebook for 12K 11323 12K 11665
F U v math and kanji practice
7 tatewari hierarchical 20K 19640 21K+ 19615
HEH Y structure
8 suishoo recommendation 12K 11051 11K 10263
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Appendix C. Sample of three types of modification

Genuine

G

Genuine

1

MM L T,

(I'am) called Takao Okazawa.

EWill, Mz BHoWR2# L CcxE L2, SHIZ. M2 Tbiawn
ORI OWTEBEL LET,

For a long time, | have been studying insects that suck blood, but today, I will
talk about research on mosquitoes that do not suck blood.

Mz BRHEV-THEAHEZDIFTTHR, 73, /73, kLt
REW RS 0T, BHAEQ)OME R > TEETTHE T,

Speaking of insects that suck blood, they vary, but (those) such as lice, fleas, and
mosquitos are typical, and they live by sucking the blood of mammals (1).

INHIRIMAEWS EWHTEHZELTe FLEYORAEENLE T D
TRz B AT o T REEEREY T,

They are very important creatures for us humans, because they transmit diseases
to humans and animals through their behavior of sucking blood.

Tl 73, 7 3, ARIMEEKERS ODTL & 9 2%

Then why do lice, fleas, and mosquitoes suck blood?

¥ 7 kb gl (L) b MEE B D & TFLEQ) O KEICHEA T, E
[&b)ij—o

As for lice, both larvae and imago (1) do suck blood while living on mammals’
(2) skin regardless of the gender.

)2 oY G R LCh D AR 4 AA, B (2) S D
TR L %

Flea larvae live a free life and do not suck blood, but both male and female
imago (2) suck blood.

73, 7 JFEHELTMAEERL VTS,

Both lice and fleas take blood as food.

IR Q) D72 T AU 2 W F F728, AL, % B 7 i ALE O A3
TERWVWhrbTI,

As for mosquitoes, only female imago (3) suck blood, but this is because they
cannot lay eggs without sucking blood.
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Genuine

10

—J7i. AU 7 7 O)IFAKPICEATEY, MUITTRERA,

On the other hand, wigalers (1) live in the water and do not suck blood.

11

Y77 (2IFKEY EvINERERDOFITNT, RIEDHIETHDR - 7=
DX, EOSEZEHEE L TERBHEEOI DO ER B Z LT,

Wigglers (2) are in a small ecological system called a water puddle, and what
was found in recent research is that there are larvae of mosquitoes, as predators,
that eat other kinds of larvae as food.

12

72KV 7703, KPP CcRAREOEEYTOH Y £,

Also, wigglers (3) serve as a food source for fish and so on in the water.

13

ARRGEOR Y ICER )R TE S, GakhBHRTd,

Mosquitoes are familiar insects that can be studied as their living (1) around us.

14

HARICHEATE TlE~Z V774 70T &0 WBENTLRADD
DE L7,

In Japan as well, there were diseases that were transmitted by mosquitoes, such
as malaria and filaria until WWII.

15

1970 ER T Tl v A L 2 DR, HAME D WITL CTWE L7z,

Until the 1970s, Japanese encephalitis, a viral disease, prevailed.

16

BT, BIEOER L EZONTWET Y I8, UhE G Yo BRENRAA
THME XN, ENTO ZRBEGZ[ D DN E LR #E 2 5 LA TT
xF L7

Recently, patients with dengue fever and zika fever, which were thought to be
diseases of tropical areas, have been reported in Japan as well, and strategies to
prevent secondary infection domestically are becoming necessary.

17

HARICIE 130 13 O OBEE Q)b o> T E 23, 3L A LTk
P, WFLEER). B, RHME, miEMolmz k%3,

In Japan, it is found the living (3) of approximately 130 kinds of mosquitoes, but
most of them are hematophagous, and they suck the blood of mammals (3),
fowls, reptiles, and amphibians.

18

BERWINT 27D VT, WOMMBICX Y CoEWDMAE TS 205k E o
TWET, HRICEEQR)D Do TWTh, HOWRIMITENTE 7~ £72
TH B IRNE TR VDT,
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Genuine

There are also mosquitoes that suck the blood of fish, and determining which
animal's blood is sucked depends on the kind of mosquito, but even though their
living (3) in nature is understood, there are still many unknown parts of
mosquitoes’ hematophagous behaviors.

19

HFARPKEDHRRZENLETHOWEE DL . FrcEMBUC O W
TIHIERE, BB, AR 2R VFLIMIINTE I L,

Since mosquitoes transmit the diseases of humans and livestock, there are many
researchers, who study them, and infection-transmitting mosquitoes especially
have had their morphology, physiology, and ecology studied in detail.

20

ZN TR aEmMEzRb RN OEEL T2 D0 ?

Then, why do | conduct research on mosquitoes that do not suck blood?

21

Hio—2l%, WNT2HEEFELSOHSVDOEBWEIETOHICONWTE
DIIREEELTCE00HT VMELRL. Z0BgrLiEr X
—7 v b LEDOBREDRFE I N 2D L nwd b T,

One reason is that there is not much research on how males, which are supposed
to be as numerous as hematophagous females, live, and if this is understood, pest
control methods targeting males may be developed.

22

B OWEIEDE RS T & LRI B 0> b BHR(L) % T > W F 1 70 15 50
HYFITN, FOWBEDIRICET 200 CTHRZ L IFEHL VD
¥,

There are fragmentary reports about male mosquitoes' eating flower nectar and
sucking tree sap (1) from weak spots in plants, but it is difficult to investigate
which mosquitoes gather at which flowers in the field.

23

ZzT, FEFE 9 AIcERo HIL() TR 28T » 2R ic oW THREL L -
WeBnE g,

So, I would like to talk about a study that | conducted in the woodlands (1) of
Kanazawa last September.

24

Z DO, 3FMEOIPHELDZ LTI ERSTFE L7,

| found three kinds of mosquitoes doing feeding on nectar (1).

25

ZE, OFBEOHE)DIED E AT, FOHTI X F L WnIHTEIC
. FURTFHIATHEN) HDOHEPIRILET T L 72,

That was on the flowers of nine kinds of wild grass (1) where a lot of male
mosquitoes, called kinpara nagahashika, came to the flower called mizuhiki.
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Genuine

26

TDZ LI 20FEFIICAADEILTEEL TOr>TWizb DD, &R
iCB - T 204, HEBKQMEH 2 L A, BEQ)D I X DR

HNCH@QUIAT o TBE L T T, &IRTEF v N7 F A v hERD

J2ZENRTELEHATL,

Although this became known to me when | conducted observations in Toyama

20 years ago, it has been 20 years since | moved to Kanazawa University, and |

went to the woodlands (2) every year to make observations where tree sap (2)

Is present, and at the time the wild grass (2) mizuhiki flowers begin to bloom,
but I could not find kinpara nagahashika in Kanazawa.

27

WEE 20 ERDICF v ANRTF AN HZ IR FDIETRODITF, FELLH
,—r\l_/i I./7LCO

Last year, after 20 years, | found kinpara nagahashika mosquitoes on the
mizuhiki flowers, and observed (them) in detail.

28

ZOFEHE, I X e XOfEITE 9FE2 O 12BFICH T CBICR Y. Fh
CEHEDLETE VT F I A OHEDRTHIF 72 T IRE (213K 2 3505
DFE L7,

The results were that because mizuhiki flowers come into full bloom in the
morning from 9:00 through 12:00, it is in response to this that male kinpara
nagahashika mosquitoes come to do their feeding on nectar (2) only in the
morning.

29

BT FETICHBIE L, SR O HIL(3) TG LITNE T2 1 8l
KL T e w) Bl LR E A LT L,

The simple fact that | had always observed in the morning in Toyama while |
had observed in the afternoon in the woodlands (3) of Kanazawa before last
year, affected the results.

30

IX e FLIIANBAICE I R Y NFITIEFHR 2B A0 5 5B 2 A1
DSRE(3) Ik E T

In contrast to mizuhiki, mosquitoes come to hiyodori bana flowers for their
feeding on nectar (3) between 2:00 and 5:00 in the afternoon.

31

WXHARDOHCHFHIZ & ICE D ZHEVORIEICAE LN T 262 &
Ay Fl—HoOBCHRRTIC X o CTHIHT 22 E 25 2 L 3L 2
Y L7,
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It became clear that mosquitoes in nature change the flowers that they use in
response to plants’ full bloom periods that change every season, and that they
change the flowers that they use depending on the time of day.

32

NIZE o THIFFRAZENT2HFERE LTHATT 2, £iF, #lETh
5 DEEQ)DIEMENETH & V. 1% Peb e\ iEdHEY) DIEk % BN
T2LHWTEIADVEILD LOEEA,

Although mosquitoes are notorious as pests that transmit diseases, in fact, the
mosquitoes are pollinators of this wild grass (3), and there may be people who
are surprised to hear that males that do not suck blood but transfer plant pollen.

33

F 7o, FPRBIRE) WS MO BECE 30 b LN HA,

Also, we may be able to observe mosquitoes that suck tree sap (3) in the future.

34

o kHic, HFET3500fF3 EEbNd AEOLREERDRTORE D
MEIFAFAEATELT., 22O HHWERM LA TRE LR
WE T,

As mentioned here, understanding of the roles in the ecological system of the
mosquito species of which there are said to be 3500 types in the world is not yet
advanced, so | think that a variety of interesting findings will continue to emerge
from now on.
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G|S|T Simplified
T w9,
(I 'am) said Takao Okazawa.
2 1112 | R, ma%> BRoMexr LTE Lk,
For a long time, | have been studying insects that suck blood.

213 | AL, SHIE. MERbRVIOIFFEICOVTERL LTS,
However, today, | will talk about research on mosquitoes that do not
suck blood.

S 14 I mEwSEHRE VS TH A D BEDITTT,
Speaking of insects that suck blood, they vary.

215 | vg3, /73, BAarEfENRS T, BILEO)OIMmEK > T
EExTnE T,

(Those) such as lice, fleas, and mosquitoes are typical, and they live by
sucking the blood of mammals (1).

4 1116 Jcnsimal L wHfTEEEL T PRI ORAEILL B
L9,
These (insects) widely transmit diseases to humans and animals through
their behavior of sucking blood.

2|7 | znc, FA7eb ARBlIc e o TRAEERERE ALY T,

Therefore, they are very important creatures for us humans.

S 1118 | cifiligs o3, /3, AIRIMERS DTL & 52
Then why do lice, fleas, and mosquitoes suck blood?

6 1119 [ oo 37 ptord B e b 53, WILEEQ ok
FA T, MERFE T,
As for lice, they suck blood both during childhood and when imago (1),
while living on mammals’ (2) bodies, whether female or male.

T 10 ) s oIz ARERE LTE OV IMERGE A,
Flea larvae live a free life and do not suck blood.

2| 110 B AR (2) i b HE D I & s £ T

Both male and female imago (2) suck blood.

8 1112|253, /igpeLTma®oTwEd,
Both lice and fleas suck blood as food.

9 |1]13

7713 (3) D M 72 AU W E T,

As for mosquitoes, only female imago (3) suck blood.
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141 zniz, maRbRFNIEIATE 2D 5T,
This is because they cannot lay eggs without sucking blood.
10115 —5, ®v 7 FQ)IAKDHICHEATHET,
On the other hand, wigglers (1) live in the water.
16 | iz %4 A
They do not suck blood.
11 TRy 7 7@k L wo/hEatkEYotRodficni s,
Wigglers (2) are in a world of small creatures called a water puddle.
18| oo T2 L L TRNZOTHtd wE T,
There are children of mosquitoes that eat children of other kinds of
insects as food.
19 Fr ok chr b £ L,
This was found in recent research.
12111201 728y 7 7@3)13. Khcikfakhr oy Tchbdbh £,
Also, wigglers (3) serve as food for fish and others in the water.
B1 21| 3ol cBE)PHRATE $T,
Mosquitoes can be checked as their living (1) around us.
22| /s BT,
They are familiar insects.
411128 ARICHDBRIZCR~T VTR 74 7 )T L5 A 03B TR
HYE L7,
In Japan as well, there were diseases that were spread by mosquitoes,
such as malaria and filaria until WWII.
5111241 1970 R E TRV A A 2 DRSS, HAME S HITLTwE L7,
Until the 1970s, Japanese encephalitis, a viral disease, prevailed.
16 25 | g, MROBVGEHOBEREEZEZbNT VT VI, ¥ h Bk
EOREVPHATOIIMEINE L,
Recently, patients with dengue fever and zika fever, which were thought
to be diseases from the hot countries of the world, have been reported in
Japan as well.
26| znT, ENTOADBA~NE 2 DR -0 DX EH 2 %4

ERTTEE L7,
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Therefore, strategies to prevent getting them passed from one person to
another domestically are becoming necessary.

17

27

HAICIX 1301 L DI oERQ2) b > TnE T,

In Japan, it is found the living (2) of approximately 130 kinds of
mosquitoes

28

LA L, 1gEALiRmeER> fEc, WAEGR). B, ~eeehr
F. Az anomiERkEd,

However, most of them are kinds that suck blood, and they suck the
blood of mammals (3), birds, snakes, lizards, frogs and so on.

18

29

Aol z 2> 1dbnwE T,

There are also mosquitoes that suck the blood of fish.

30

INOMEEHIC L Y EOEP DI %W S 2223k E > T E T,

Determining which animal’s blood is sucked depends on the kind of
mosquito.

31

L22L. HRICEBEQR)D D> TWTh, ZDM%EK > FTET
REREDD»OROETHBL DT,

However, even though their living (3) in nature is understood, there are
still many unknown parts of mosquitoes’ behaviors of sucking blood.

19

32

HIEFAPANE VS L LIV EEYORAEBL T,

Mosquitoes pass the diseases of humans and animals that live with
humans.

33

TI 2 o5EE b %\ T3,

Therefore, there are many researchers on mosquitos

34

FRoR s ImuconwCidg, @, A2 Cuw2RELR 2
DEELAIIEI N TEE L7,

Disease-passing mosquitoes especially have had their shapes, roles, and
living environment studied in detail.

20

35

ZNTIEREME Wb OffE%E 325 DH?

Then, why do | conduct research on mosquitoes that do not suck blood?

21

36

Hibo—o2l3, MEWSMEFEL SOV WEITToicD
WTEDIIREFEZLTCVWEI00HEVMELD Y THATL
776

One reason is that there was not much research on how males, which are
supposed to be as numerous as the blood-sucking females, live.
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37

ZROBDHIEHEE 2 —7 v b Lo LABEEE NS
b LN EA,

If this is understood, reduction methods targeting males may be
developed.

22

38

7 DIEABICDEZ W S T & LRV DEF A o FBH(1) 2 5 s
WmEH Y E 5,

There are few reports about male mosquitoes' eating of flower nectar and
sucking of tree sap (1) from weak spots in plants.

39

Lol EOWDEDIEICEE 2 DB T~ 2 Z LITEEL »
DT,

However, it is difficult to investigate which mosquitoes gather at which
flowers in the field.

23

40

Z T, MEE 9 HIC&iR o HIL(1) TRDIT » 72 1FFEIc 2 T 55
LUl BuET,

So, I would like to talk about a study I conducted in the woodlands (1)
of Kanazawa last September

24

Z oW, 3HHEONPBEDELTWE0E ST E L,

| found three kinds of mosquitoes feeding on nectar (1).

25

41

Zni3, IFEOBFE()DIED L ZATL T,

That was on the flowers of nine kinds of wild grass (1).

42

ZOHTIZXeFLWHTRITIEZ, FUYRXTFHATHEVI D
HEDSRISETWE L 72,

It was here where a lot of male mosquitoes, called kinpara nagahashika,
came to the flower called mizuhiki.

26

43

ZDZLIX20FERIICAANEILTHEHEL ThroTWE L7,

This became known to me when I conducted observations in Toyama 20
years ago.

44

BIRKFEICHE - T 204E, BEBBER)LEH 2L A0, FHEHQ)OD
IXe FOERKL ZAICH I To THELTCnwE L,

It has been 20 years since | moved to Kanazawa University, and | went
to the woodlands (2) to make observations every year at a place where
there is tree sap (2) and at the time the wild grass (2) mizuhiki flowers
begin to bloom.
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45

L22L. BIRTIEF Vv RTFHIATAERRDIT B LR TE T4
ATLT,

However, | could not find kinpara nagahashika in Kanazawa.

27

46

WEAE 20 E R D ICF v RS FHATU AR IR FDOETROITE
L7,

Last year, after 20 years, | found kinpara nagahashika mosquitoes on the
mizuhiki flowers.

47

ZLT, #FLCEBELELL,

And (1) observed (them) in detail.

28

48

Z DOFER, I X e FOAEIFEH 9 RFE D & 12 BRI 20 CTBa IC 7x
BT eBbhr0E LI,

The results were that mizuhiki flowers come into full bloom in the
morning from 9:00 through 12:00.

49

Z LT, ZNIEEDETE VAT F A OHERFRIT 7 TR
BEQICKRLHEBDH D E Lz,

And it was found that in response to this, male kinpara nagahashika
mosquitoes came for feeding on nectar (2) only in the morning.

29

50

BTV O FEIHICEBIEL T L,

| had always observed in the morning in Toyama.

51

SIRDO ) TIINEEATNITFRICBEL T L7,

In the woodlands (3) of Kanazawa, | had observed in the afternoon
before last year.

52

FARHEMAZ EPERELEALCE LT,

Such a simple thing affected the results.

30

53

IXeFLiFMcea FY ANFICIEFHR 2K A0 65K A
ISR B ()T E T,

In contrast to mizuhiki, mosquitoes come to hiyodori bana flowers for
feeding on nectar (3) between 2:00 and 5:00 in the afternoon.

31

54

HRDOHTHHEIZ L itk DL D Y £,

In nature, plants’ full bloom periods change every season.

55

HiFZnICEDbE T, AT IE2ZE25 I trbrh L7,

It was found that mosquitoes adjust to this accordingly, and that they
change the flowers they use.
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56

F/-—HOHPTCHREIFIC X > CHIHT 282 E 25 L 3bn»
DE L7,

Also, it was found that based on the time of day, they (mosquitoes)
change the flowers they use.

32

57

ANIZE o THRRAEZETENRE L TCHATT,

Mosquitoes are notorious as bad insects that pass diseases.

58

Th, EIH I o oFEQOEMZESIOTHH Y T,

But, in fact, the mosquitoes are also carriers of the plant pollen of this
wild grass (3).

59

% Wb 2 WHEDHEYI Db 2 RN E W TELADWE 2D L
nNFEHA,

There may be people who are surprised to hear that males, which do not
suck blood, transfer the plant pollen.

33

60

¥ 70, FERBIEE) 2R S BL BIECE 200 L E A,

Also, we may be able to observe mosquitoes that suck tree sap (3) in the
future.

34

61

AL, HET300f 3 EEbNTWE T,

It is said that there are 3500 types of mosquito species in the world.

62

LaL, 2D X5ic, DEXTwABEIED R COREDOHMF T
FLRAESSEATHER A,

However, as mentioned here, understanding of their roles in the
environment in which the mosquitoes are living is not yet advanced.

63

I bHHWERAE LTS EEWET,

I think that a variety of interesting findings will emerge from now on.
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G

S

T

Elaborated

1

1

1

MlEEEHE LR L T,

(I'am) called Takao Okazawa.

Wi, MzW>BHR, 20, ., offsez L &L~
. S HIZ. MEWDRWIDOFFEIC O WTEBEEL L7,

For a long time, | have been studying insects, that is insects that suck
blood, however, today, | will talk about research on mosquitoes that do
not suck blood.

MmzksBEE Vo THTALDHEIDITTIN, ¥ 73, /3,
I Ze EIIREWN R D o, WAIHD)., 2Fh, ASCEYRED
InN—7. OMEW->THEETCTET,

Speaking of insects that suck blood, they vary, but (those) such as lice,
fleas, and mosquitos are typical, and they live by sucking the blood of
mammals (1), or the group that includes humans and animals.

TN, 73, /3, AniEmERS Lo iTEi AL
<. b FREYORREENLE T, b ARlIcE 5T
I REEE R AEY)TT,

They are very important creatures for us humans because these
(insects) such as lice, fleas, and mosquitoes transmit diseases to
humans and animals through their behavior of sucking blood.

SWiiz 5L, T3, I, hnERMEW- T, v k)
MEERICT A2 ERbroTnBEDT, *DOWERAYIT
9,

In other words, because we know that (insects) such as lice, fleas, and
mosquitoes make people sick when they suck blood, research on them
IS very important.

Tl 73, 7 3, AIRIMAERS> DTL & 9 D

Then why do lice, fleas, and mosquitoes suck blood?

Y7 g, o Vo P ERED), oD, THREL
o T, DIEREbL R WIKEEOH, b MEHEICEDb 53,
THoTHHTH > THMAFHQ)DOKIFICTHEA T, MEPRF
j—o
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As for lice, both larvae, or young insects, and imago (1), or insects that
are big enough to have reached a stage where their shape does not
change, suck blood while living on mammals’ (2) skin regardless of
gender, whether they are female or male (lice).

JioHBIEBRAEEZ L TEYIMEZR TS A,

Flea larvae live a free life and do not suck blood.

B (2) (Ml b e b I L £ J

Both male and female imago (2) do suck blood.

10

73, 7 e LT EERL TWwE T,

Both lice and fleas take blood as food.

11

MAEBLToTWVE E WS Z &TT,

In other words, blood is their source of nutrition.

12

7 R (3) D 1 2512 R £

As for mosquitoes, only female imago (3) suck blood.

13

IhiE, MzWRbRTNIFIETE Lo TY,

This is because they cannot lay eggs without sucking blood.

10

14

—Ji. AU 7 7)., 2FH, WHAKZL RDIETOLH, 1ZKF
WCEBEATE D, MR A,

On the other hand, wigglers (1), or mosquito larvae before they become
big, live in the water and do not suck blood.

11

15

AT 772K Ly /NERRROBICHT, BOEDISET
bhrolDli, DY HEZEHL L TEXZHET O DY H
BB ETT,

Wigglers (2) are in a small ecological system called a water puddle,
and what was found in recent research is that there are mosquito larvae
that as predators eat the larvae of other kinds as food.

12

16

$7RY 7 703)k. KhTiEfih OEEYTOL Y T,

Also, wigglers (3) serve as a food source for fish and others in the
water.

17

Sz sl FnbiE. 1320 MHEEARED, AR LYICE
RENZY LT, KEEFVDX S /NI WERERROF T ZC
WE T,
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In other words, those eat other larvae, and are eaten by (others) such as
fish, and they live inside a small ecological system like a water puddle.

13

18

AIFAEDORE D ICER(L)., 2V, EATEE TS Z LT
WCTED, HiihBHTT,

Mosquitoes are familiar insects that can be checked as their living (3)
around us, or their status of living nearby and being alive.

14

19

HARICHEFATE TlE~TZ7 VT 74 70T &) hBENT 2
R H D T L7,

In Japan as well, there were diseases that were transmitted by
mosquitoes such as malaria and filaria until WWII.

15

20

1970 FEFRF TV A LV R DR HAMR b MITL T L
770

Until the 1970s, Japanese encephalitis, a viral disease, prevailed.

16

21

Rll. BVEOIRR L BEZON TV T v 78 VARG EDE
BEORHARTHEMEG TN, EANTO RE Rz <720 DX R %
EBERDMBENPTTEE L,

Recently, patients with dengue fever and zika fever, which were
thought to be diseases of tropical areas, have been reported in Japan as
well, and strategies to prevent domestic secondary infection are
becoming necessary.

22

Sz 22 ARIIBHETIEH Y T, TV A
B LOBRENPHATHIWEINTWEIDT, ZDOEED» L
DAL WX ICT IHERHTERT L -,

In other words, Japan is not in the tropics, but patients with diseases,
such as dengue fever and zika fever have been reported in Japan;
therefore, in Japan it is becoming necessary to make sure these diseases
do not get passed from these patients to others.

17

23

HAICIE 13013 & DI DOBEE Q)b h > TwETH, 13L& A
S, WALESB), PV AREDOEHE, ~EYe AT kY
DEHFE, H Ak EoWEEOME R NEd,
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In Japan, it is found the living (3) of approximately 130 kinds of
mosquitoes, but most of them are hematophagous, and they suck the
blood of mammals (3), fowls, such as chickens, reptiles, such as
snakes and lizards, and amphibians, such as frogs.

18

24

FERINS 27d T, WoOMEIC LY Co#Polnzik s 2
BRFE S THWET D, BRICERQR)M 2o T ThH, HDWK
MiTEY, 2%V, ok HicMmzP>Twbh, FELEED
DI WEG R DT,

There are also mosquitoes that suck the blood of fish, and determining
which animal's blood is sucked depends on the kind of mosquito, but
even though their living (3) in nature is understood, there are still many
unknown parts of mosquitoes’ hematophagous behaviors, or how they
suck blood.

19

25

NFIANPCKEDIRALZHEN L T T2OMMEE DL . FrTEAN
WIZ O WCTIITERE, A, ERR 2R VFELAMMEEI N TE
T L7,

Since mosquitoes transmit the diseases of humans and livestock, there
are many researchers who study them, and infection-transmitting
mosquitoes especially have had their morphology, physiology, and
ecology studied in detail.

26

Wiz L. L OMEEN. v 4. BALEoRE DR
RQEBT DR, HALZARLEICOWT R VIR L T
72 \WnwH I &TI,

In other words, many researchers have studied in detail the shapes of
mosquitoes that transmit diseases of humans and livestock like cows
and horses, and places where (the mosquitoes) appear.

20

27

ZNTIEAREMEZ DR NH DIIEE T 5 DD,

Then, why do | conduct research on mosquitoes that do not suck blood?

21

28

Hibo—old, W 2EFL OV WL IXT DfIC
ONTEDIIBEFEZLTHE2D0HFTVELRH Y THA
TL7

One reason is that there was not much research on how males, which
are supposed to be as numerous as hematophagous females, live.

213




Elaborated

29

2D DIIEHEE 2 —7 | & Lo, e L
BRI B0 D LILEHA,

If this is understood, pest control methods targeting males, or reduction
methods, may be developed.

22

30

N DIEDPEDEZ W S Z & RV DE L o ((1). 2EH. K
DEED LT 27KD X 5 iRz W S Wi 7z, L Dy
MG H Y 325, OB EDIICET 2 DI CH
RpZLIFEHELVwDTT,

There are limited, partial, fragmentary reports about male mosquitoes'
eating flower nectar and sucking tree sap (1), or a liquid like water that
comes out of a tree trunk, from weak spots in plants, but it is difficult to
investigate which mosquitoes gather on what flowers outside.

23

31

zhe, FEEIHICEROEILQ)TRADIT- 2ifFticonwTE
FEL7-w e BnwE g,

So, in the research | conducted, last September in the woodlands(1) of
Kanazawa.

24

Z DWW, 3FEHO W BRE(L). 20, [LoEZRKI L, %
LT3 RH_O2F% L7,

| found three kinds of mosquitoes feeding on nectar (1), or sucking
nectar from flowers.

25

32

ZhiE, OMBHOEE ), 2%V, IIPHEAL L ANERL C
WHEWEZAIREZTWEE, ODfEkD s AT, ZOHTIX
bX Lo fBicid, Fv T F T h e w s hOHERRILEE
TWwWZE L7,

That was on the flowers of nine kinds of wild grass (1), or grass
growing in the mountains and wild fields not maintained by humans,
where a lot of male mosquitoes, called kinpara nagahashika, came to
the flower called mizuhiki.

26

33

TDZ EF20FEFNICAPEINTHEL o> TW0E L7z,

This became known to me when | conducted observations in Toyama
20 years ago.
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34

BIREILD S ERAEICHE > T 20425, 4RTDHERKQR)
WD EAHe, BEQ)D I X ¥ FEH., 1E2EL 250
HI@)icAToTHELTVwE L%,

It has been 20 years since | moved from Toyama to Kanazawa
University, and | went to the woodlands (2) in Kanazawa to make
observations every year at a place where there is tree sap (2), and at the
time the wild grass (2) mizuhiki flowers begin to bloom.

35

LaL, @IRCEELD XS ICF v T F AT A% EADIT 5
CLEHRTEEEATL,

However, | could not find kinpara nagahashika in Kanazawa as I did in
Toyama.

27

36

WEAE 20 ERDICF Vv RNTFHAT HE I XA XD TR,
FELABEELE LA,

Last year, after 20 years, | found kinpara nagahashika mosquitoes on
the mizuhiki flowers, and observed (them) in detail.

28

37

ZDFER, I X b ¥ OfElxE] 9 BFED & 12 RFIC 20 T BH IC 7x
b, ZRICEDETF VST F I OUERFHIH 7 IRE
(DNTKDFERTH» D E LT,

The results were that because mizuhiki flowers come into full bloom in
the morning from 9:00 through 12:00, it was found that in response to
this, male kinpara nagahashika mosquitoes came for feeding on
nectar (2) only in the morning.

29

38

BT WO bR ICEHZE L, &R0 BIL(3) T FEFELART I
TRICBEL CWwiz Wi HifihZ 23R EAEALTHE L
77

The simple fact that | had always observed in the morning in Toyama
while | had observed in the afternoon in the woodlands (3) of
Kanazawa before last year affected the results.

39

Stz 3L, EIRTEFEIICEHZEL Cnwihdrolznb, BO
FoNnemhrolztnw)H Z & T,

In other words, the reason | did not find them in Kanazawa was
because | was not observing in the morning in Kanazawa.
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30

40

X FEEMNBERICE I ) ANFITEFBR 2B A 05 5
T AHICIDREB)ICKRE T,

In contrast to mizuhiki, mosquitoes come to hiyodori bana flowers to
do their nectar (3) between 2:00 and 5:00 in the afternoon.

31

41

IO Lhb, AFHARDOHTEHEIC LICED S Y OFRATEIC
AOLENMT L2 Z 2. £—HoHTH K I X o TH
3 2E%2222 5 Z L BBHL 2T D F L7z,

From this, it became clear that mosquitoes in nature change the flowers
that they use in response to plants’ full bloom periods that change every
season, and that they change the flowers that they use depending on the
time of day.

42

SEWHLZ 5L, HIIFHCRRTEEWRSEEEZ TS L »
5z LTt

In other words, mosquitoes change the flowers they suck nectar from
based on season and time.

43

AF TN DFEQ)DEMENE. 2F ). {Ehz2ESRS DT
bHY EI,

Mosquitoes are pollinators of this wild grass (3), or carriers of the plant
pollen.

32

44

ANICE o THIMFAZEN T 2ERE L THATT 2, MZEK
DR WHEPTEYI OTEM Z A2 LECTELADWDE 2D L
nNELA,

Mosquitoes are notorious as pests that transmit diseases, but there may
be people who are surprised to hear that males, which do not suck
blood, transfer the plant pollen.

33

45

T, FERENEE)ZT O Wb HETE 2 b L EEA,

Also, we may be able to observe mosquitoes that suck tree sap (3) in
the future.
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34

46

ZDLHic, hosEoh i, HECT350fH 3 EEbis

HFEDERZDOPCORE ORI T AT EATELT, &
N LHAWERAM L TERS & BnE S,

As mentioned here, in mosquito research, understanding of the roles in

the ecological system of the mosquito species, of which there is said to

be 3500 types in the world, is not yet advanced, so I think that a variety
of interesting findings will continue to emerge from now on.
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G| S |T Modified elaborated
O R il =0 A
(I'am) called Takao Okazawa.
2 |11 12 | Rui, mE%>EBHR, 2 h, B, offffikLTELL
726
For a long time, | have been studying insects, or bugs, that suck
blood.
2 |3 | 2L, SHIE, MERDbRVIOMIEICONTEHL L X
ER
However, today, | will talk about research on mosquitoes that do not
suck blood.
S |1 4 [mEWwsRREwoThtirdH b bIFTT,
Speaking of insects that suck blood, they vary.
2 15 | vg3, 73, WAarERENADOT, BIEQL. 0%
b, ANSEWRED 7N —TDIME R > THEETHET,
Those such as lice, fleas, and mosquitos are typical, and they live by
sucking the blood of mammals (1), or the group that includes
humans and animals.
4 11 16 lzchs, »93, 73, AniRMERS L WHTHZEL
T, b FPEYIORREBENL T,
These (insects) such as lice, fleas, and mosquitoes transmit diseases
to humans and animals through their behavior of sucking blood.
2 |7 | zhT, b ARICE > CRAEERELEY T,
Therefore, they are very important creatures for us humans.
3 |8 |5wizse, vF3, 23, AAEBMER-T, bR
WY ERAUCT 22 L Rbh o> T,
In other words, we know that (insects) such as lice, fleas, and
mosquitoes make people sick when they suck blood.
4 19 |z, zoEsrkyIcd,
Therefore, research on them is very important.
S |1 10| vtk 73, 3, AIRIMERS DTL & 5
Then why do lice, fleas, and mosquitoes suck blood?
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G T Modified elaborated
6 11 oo 3i3gh, 2 v Ho LB, 2F Y., TR
{72oT, IR EDLLRWIRIEEDOH, b HEHEICED S
T, MTHoTHHETH > THMRMILHEQ) D LFITEA T, I
N T,
As for lice, both larvae, or young insects, and imago (1), or insects
that are big enough to have reached a stage where their shape does
not change, suck blood while living on mammals’ (2) skin
regardless of gender, whether they are female or male (lice).
7 121 ) oz AR Z LTs ) MER- 2 A,
Flea larvae live a free life and do not suck blood.
13 | BCrh (2) 30 A WRIM L % 5,
Both male and female imago (2) do suck blood.
8 4l v, 7 IEF@EE LTmEzERLTVET,
Both lice and fleas take blood as food.
15| s hoTnd s 2 LT,
In other words, blood is their source of nutrition.
9 16 | 7 3R B) D M7 T 28Il & W £ 7,
As for mosquitoes, only female imago (3) suck blood.
17|z, mzEWb 7R FIITIATE 2vh 5 T,
This is because they cannot lay eggs without sucking blood.
10 18| %, AY 771, 20, BHAKEL R ZHTOLHHE, 13K
HFicEATHWE T,
On the other hand, wigglers (1), or mosquito larvae before they
become big, live in the water.
O fmizmnsei,
They do not suck blood.
11 20| Ky 75K LI /NEEEROTIONE T,
Wigglers (2) are in a small ecological system called a water puddle.
2l | Dz e L CRRBIHBHEOIMDOHHED WE T,
There are mosquito larvae that, as predators, eat the larvae of other
kinds as food.
22 | R OWIFETHA Y F L,
This was found through recent research.
12 231 $7-8RY 7703)k. KhTRELREOHEHEYTLH Y T,
G T Modified elaborated
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Also, wigglers (3) serve as a food source for fish and others in the
water.

24

B0tz a2l bk, EZrOYHRERENLY, AL LI
BRXON) LTnET,

In other words, they eat other larvae, and are eaten by (others) such
as fish.

25

ZLT, KEFOVDXIBR/NSWEEROPTEEZTCNE
ERR

And they live inside a small ecological system like a water puddle.

13

26

IFAEDRE Y ICER(1), 2V, EATEETCHE I L,

DR CTE LT,

Mosquitoes can be checked as their living (1) around us, or their
status of living nearby and being alive.

27

Hitis RHE T,

They are familiar insects.

14

28

HARICHEFIETIE~=T7 V7974 707 w9 AT
ZIRRDBH D F LI,

In Japan as well, there were diseases that were transmitted by
mosquitoes, such as malaria and filaria until WWII.

15

29

1970 ERF Tl v A L 2R, HEAKMRE D IITL I L
770

Until the 1970s, Japanese encephalitis, a viral disease, prevailed.

16

30

Blt, BVHEOIRR L EZ DN T W T v 7B VARG ED
BEVPARTOMEINE L2,

Recently, patients with dengue fever and zika fever, which were
thought to be diseases of tropical areas, have been reported in Japan
as well

31

zn T, ENTO RIERZ -0 DMK EE 2 5 HER
TTC&X L7

Therefore, strategies that prevent domestic secondary infection are
becoming necessary.

32

Btz 2, HRIZAFETIEH Y A,

In other words, Japan is not in the tropics.

33

Lol TV 78, VHRGEDEFEPHARTOMEINT
WE T,

Modified elaborated

However, patients with diseases, such as dengue fever and zika
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fever have been reported in Japan as well.

34

ZNT, ZOBRELGMONITES WX S ICT 30D
TKF L7,

Therefore, it is becoming necessary to make sure these diseases do
not get passed from these patients to others.

17

35

HAIC I 130 13 & DI OBR ()23 b A > T E T,

In Japan, it is found the living (2) of approximately 130 kinds of
mosquitoes.

36

LA L, 13&A &R, WIEER). Va0,
~NER AT AR EDNCHRHE, H Tk ORIER DAL
E

However, most of them are hematophagous, and they suck the blood
of mammals (3), fowls, such as chickens, reptiles, such as snakes
and lizards, and amphibians, such as frogs.

18

37

BERIMTEHHWE T,

There are also mosquitoes that suck the blood of fish.

38

IOFEFEIC LY OO E D 220501 FE > TnE T,

Determining which animal's blood is sucked depends on the kind of
mosquito.

39

L2 L, HRICERR) R D> TwTh, HOWIMITE)., -
TO, ForkHricmaER->Tndd, FELETEES20R0
BRSO TT,

However, even though their living (3) in nature is understood, there
are still many unknown parts of mosquitoes’ hematophagous
behaviors or how they suck blood.

19

40

HIFANRPHKEDHRAZ BN L T

Mosquitoes transmit the diseases of humans and livestock.

41

TT2OEED LTI,

Therefore, there are many researchers (who study them).

42

FRICBEA BT D WTIRERE, A, ERR AR VFEL
EINTEE L,

Infection-transmitting mosquitoes especially have had their
morphology, physiology, and ecology studied in detail.

Modified elaborated

&~

Stz 3L, L OMEEDS. et BREORSED
BREBT AL, 32 2 AR EICOo0nTh VIFEL
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Tt wHZLTd,

In other words, many researchers have studied in detail the shapes of
mosquitoes that transmit diseases of humans and livestock like cows
and horses, and places where (the mosquitoes) appear.

20 4zt Rbi vl O E T2 D,
Then, why do | conduct research on mosquitoes that do not suck
blood?

21 |02, RIMTZHELFL SV 2T Dl
ICOVWTEDE I REEZLTWI20205F VLD F
H+ATL 7,
One reason is that there was not much research on how males, which
are supposed to be as numerous as hematophagous females, live.

46 |z b diEE 2 —7 v b & L oBRE, WMo L

DBHFEINE 2D LNLERA,
If this is understood, pest control methods targeting males, or
reduction methods, may be developed.

22 A HOMEPTEDEEZW S T L YOG SBIRA). 2% b,
RKOEEHRHHTL 2KD X9 HiEEZR S BRI, D Lo
WA s 230 0 £ T,
There are limited, partial, fragmentary reports about male
mosquitoes' eating flower nectar and sucking tree sap (1), or a
liquid like water that comes out of a tree trunk, from weak spots in
plants.

Bl LaL, EoBMEDIICEE 2 DOPEI TR~ I3

LWoDTE,
However, it is difficult to investigate which mosquitoes gather at
which flowers in the field.

23 49| zhc, WEEE 9 HIc& IR BIL(1) TRADT » 2058 ic D T
BitL L7z BnE 3,
So, I would like to talk about a study | conducted in the woodlands
(1)of Kanazawa last September

24 % O, 3SEEHO N BPREL). 2% Y. [EOEERS C &,
ZLTW50xH2TFE L7,

G T Modified elaborated

I found three kinds of mosquitoes that do feeding on nectar (1), or
sucking nectar from flowers.
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25

50

Zlx, OB OEE (1), 2% 0, [ILHFEAEAREHL
TWAEWE ZAICEZTWARHE, DfED L ZATL X,

That was on the flowers of nine kinds of wild grass (1), or grass
growing in the mountains and wild fields not maintained by humans.

51

ZFOHRTIZAeFLEWHIEITIE, FURNTFIATHLEND
HDOHERRILETHFE L7,

It was here where a lot of male mosquitoes called kinpara
nagahashika, came to the flower called mizuhiki.

26

52

DI LI 20 FEFNICAADEILTEHEL ThhroTWE LTz,

This became known to me when | conducted observations in
Toyama 20 years ago.

53

FATEILD SRR > T20E2HD F 9,

It has been 20 years since | moved from Toyama to Kanazawa
University.

54

HIRTHHERBQ) DD 5 L 2 2%, FEQ)D I Xt *Dff
TEHA, fE3me< 2 A BIL2)IcfT o TRIZEL T L7z,

In Kanazawa, | also went to the woodlands (2) to make
observations every year, where there is tree sap (2) and at the time
the wild grass (2) mizuhiki flowers begin to bloom.

55

L2ALEIRTIREILNDOXLIICF VvV RTIFHAATAHERDIT S
MR TEFEFHATL .

However, | could not find kinpara nagahashika in Kanazawa as |
did in Toyama.

27

56

MEE20FERDICF Vv RNTFHATHEZ I X FDOETHRDIT
F L7,

Last year, after 20 years, | found kinpara nagahashika mosquitoes
on the mizuhiki flowers.

57

ZLT, FLCBELE L,

And (1) observed (them) in detail.

28

58

ZOFER, I X b OB 9 REED & 12 BFIZ 201 THitiF I
AT b E LI,

The results were that mizuhiki flowers come into full bloom in the
morning from 9:00 through 12:00.

Modified elaborated

N

ZLT, ZNICADETF VAT FHAY S OREDFRIT 7
FIREQ) K2 HEL T LT
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And it was found that in response to this, male kinpara nagahashi ka
mosquitoes came for feeding on nectar (3) only in the morning.

29

60

BTV O FETHRICEEL T L,

| had always observed in the morning in Toyama.

61

SIROEIEG)TIZVEEURNTIFRICEZ L T LT,

In Kanazawa, | had observed in the afternoon in the woodlands (3)
of Kanazawa before last year.

62

FARBMARZ EPERELEA LTI LT,

Such a simple thing affected the results.

63

Stz 3L, @IRTEFREICEBHEL WAooz, A
DQF ooy L TT,

In other words, the reason | did not find them in Kanazawa was
because | was not observing in the morning in Kanazawa.

30

64

IXeFLEMNERNICEa ) ANFICEBFH2BIAD2L5
REZ AT RER)ICKE 5,

In contrast to mizuhiki, mosquitoes come to hiyodori bana flowers
for feeding on nectar (3) between 2:00 and 5:00 in the afternoon.

31

65

ZOZEhb, BAROTTEH I L ICHIENED Y T 325,
HFENICEDE T, MHATIIEAZEZZ b0 T L
770

From this, it was found that in nature full bloom periods change
every season, and that mosquitoes adjust accordingly to this to
change the flowers that they use.

66

¥/-—HoOHRTHREFIC K o THIHFT 26242 6 2 L
O 22 ) £ L7,

Also, it became clear that they (mosquitoes) change the flowers that
they use depending on the time of day.

67

Sz 5L, HIFFHCRE CEEWHINEEEZTCnD L
WwW9H ZLkTd,

In other words, mosquitoes change the flowers they suck nectar
from based on season and time.

32

68

ANIZE o THIRRRE N T 2ERE L THA T,

Modified elaborated

For humans, mosquitoes are notorious as pests that transmit
diseases.

69

Tb. KL, Ao OFFER)DIEMBAE . 108 %5
bOTH B Y ET,
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But, in fact, the mosquitoes are pollinators of this wild grass (3), or
carriers of the plant pollen.

70

I % Wb 7\ EEDHEY) DAEk 2 B3 2 LEVTELAD v
5000 LILEHA,

There may be people who are surprised to hear that males, which do
not suck blood, transfer the plant pollen.

33

71

Tz, FERBEQ) ZW I WD B TE 20d LNERA,

Also, we may be able to observe mosquitoes that suck tree sap (3)
in the future.

34

72

AW OHF T, AFEIE, HRT3B00EW2EEFEbiTw
I

In mosquito research, it is said that there are 3500 types of mosquito
species in the world.

73

LaLl., 2oLy, kEZohcoREoMEizs7r 7
YEATWEHA,

However, as mentioned here, understanding of the roles in the
ecological system of the mosquito is not yet advanced.

74

INOHEAWERSBBLAHTRS EBwE T,

| think that a variety of interesting findings will continue to emerge
from now on.
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Appendix D. Comprehension questions
R: Replication item; S: Synthesis item; I: Inferential item

Talk 1

Instructions 4. BV 72552 FICRDOERICH X TLE I W,
Please respond to the following questions based on the talk that you just
listened to.

ZHZNZ—DRETEATLZI 0,
Please select only one choice for your answer.

Secl 1 R FEBBHFEETlE, AR E2MEL 35,
In international development studies, what kind of things do they study?

a 7 A U F1 DJFESE History in the U.S.

b HLWEDHIEDRL D TT
How to develop poor countries.
c 2 A D5
Work in Thailand.
d DMEIR %2 7 DR
Treatment for heart diseases and cancers.

2 R RDAODHH, FHIEEFKEFDODTEICA S D DM TT D,

Of the following four choices, what is included in the field of
international development studies?

a Ny agF 7 4 AOMEMR
Conflict resolution at the office in Bangkok.
b T A Y 71 DR D R
Problem solving at universities in the U.S.
c At D& S [ % FRE T 5 5B
Assistance understanding countries with different
cultures

d BRY D7 EA~ DB
Aid for countries without food

Sec2 3 R CONDBHENRT vT 4 T LIzE A0 % —25EA TL

72 X\,
Please choose one characteristic of the places where this person did
overseas volunteer work.
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EERBFRE DA EDR T TAVDE LT ATL,
A place where many students in international
development studies were

b KRBT EABHBETHTLT,

A place where there are many trees.

c KPBEARRELT VWS ETATLT,

A place where water and electricity were scarce.

d WWRERH L EATLE,

A place where good universities were found.

[a})

4 S ZONDO—FHKD D 5 E L, EiTT D,
In which type of country is this person most interested?
a LT, iz E,
Poor and dangerous countries.
b AL TH, tHFErH B,

Countries where jobs are found even if they are
poor.

c HARLES % L TwaE,

Countries which have trading relationships with
Japan.

d b ed A X R0 LM S EH,
Countries which were originally part of the U.K.

Sec3 5 S NvATFT 4 ADMEEIE, O LTI o2TT D,
Why was the job at the office in Bangkok good?
a WAWBRERIEE L7256 T,
Because he saw various textbooks.
b JESL D RV EFRER 72 5 72226 T,

Because it was an international organization which
has a long history.

c B3 DRIGE & BN DS 2 7255 T
Because it expanded his knowledge and interests.

d ZADHFEBNA A TE D2 TT,
Because he could do various work in Thailand.

6 S ZOFEDXA P, RDI B, ENHB—FEWLTL & H D
Which of the following is the most appropriate title for this
lecture?

a EPREAF BN T v T4 T
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International development and overseas volunteers
FEIERBAFE & Rk o

International development studies and careers in the
future

[EIFEFRFE & 5718 o [E

International development and labor problems
EBBREE Nva st T4 R

International development studies and the office in
Bangkok

EFRRRE 2 S EEB L TR —F b DL, RDIHH
ENTL & 9D

Which of the following is the best thing that students studying
international development studies to do?

a

& LETOWINE T T 4T
Volunteer overseas in developing countries.
TiHcoftE

Work at a factory.

T &b oftEE

Do childcare.

3 — w1 v SfRAT

Take a trip to Europe.

EIFRF@IFEEA 23T S tEZFIE. RD I B ENTL & J D
Which of the following is work that involves ILO?

a

RERL & T2 <F 2 BRIB(E

Creating an environment to protect mothers and
children.

P Ml DS Eic o WT F & B

Working to organize labor between global and local
areas.

HU D 7= ® D IFEEAE Y
Creating a hospital for a local area.
EN VKD 72D DIHFE D
Digging a well for clean water.

ZDONDFEIC X B L, RDEDLHIELWTT 2,
According to this person's lecture, which of the following
sentences is correct?
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B EERALVOT, BERRE D > 2 EA L

ANTIWFERA,

Because developing countries are poor, there is no
talented person who has experience with study
abroad.

JeElE LR FEOBE S vy R i3, B LEEO A

-HbDEDICoTWnET,

Trade business between developed and developing
countries are beneficial for people in developing
countries.

HAD X5 ZefeteE . ERRGERER I, B
R2dH THA,

Developed countries, such as Japan, have nothing to
do with ILO.

& EE &R 0EC IZEEARME TS,

The difference between developing and developed
countries is an important problem.

Mz HIFAMEICE ST EILTCEHEHELEE>THET

Why did he say that blood sucking insects are important for

M & BT DOPRNTTHE D 225 T,

Because the way of sucking blood is different
between females and males.

WL ICTZ EAVE DL TT,

Because there are many nearby.
INHDORBABIDOREICTREHHTT,
Because these insects become nutrition for humans.
ANE2RRIC 7 5 006 TF,

Because humans become sick.

oI D 7= DI % P F 320,
For what purpose do female mosquitoes suck blood?

oo cd,
For males.

JID 7= T3,
For eggs.
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c HHEZREED -0 T,
For free lives.

d ftfED -0 T T,
For health.

Sec2 3 R ZULEORSIE, RD I B, ENTT H,
Which of the following is a disease in hot countries?

a 74 7V7
filaria (heartworm)

b TV TE
dengue fever

c i

heart disease
d H A fib ¢
Japanese encephalitis

4 S FREBTHICOWT, ELWXE—DFEATLZE 0,
Please choose one correct sentence about mosquitoes that transmit
diseases.

a Effoitt, N zHEL 3,
All mosquitoes transmit diseases to humans.
b BIEN IO T NICHE L 4 A,

Mosquitoes do not transmit animal diseases to
humans.

c oIz S Bk, Aoz NicBL 7,

Mosquitoes that suck fish blood transmit fish
diseases to humans.

d WS Z BT I DISEIE % T,

There are many studies about mosquitoes that
transmit diseases.

Sec3 5 S WM eI oOWT, IELWXZ—2DEATL FI 0,

Please choose one correct sentence about mosquitoes that transmit
diseases.

a ML, e 2 E LT,
Female mosquitoes carry pollen.

b MBI, T2 EN LT,
Male mosquitoes carry pollen.

c WL, Mz E 3,
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Male mosquitoes suck blood.
IWOWTEIE. . HEICBRZR . BT,

There are many studies about mosquitoes regardless
of whether they are females or males.

S ZOFIDXA PMIE, RDIH, ENB—FBLWLTL kI D
Which of the following is the most appropriate title of this lecture?

a

e & Eh) D BALR,

The relationship between mosquitoes and animals.
W & 5 5D B R

The relationship between mosquitoes and diseases.
1ML 7% W 5 850 & Wb 75 I

Mosquitoes that suck blood and mosquitoes that do
not.

WL & HE) D BEl

The relationship between mosquitoes and plants.

D% B CIEZE T 5 Dt &9 LTEEL WTT e,
Why is it difficult to research male mosquitoes out fields?

a

M. HEX D Db TT,

Because there are fewer males than females.

HEE OIE S ITFEA TS 05T,
Because mosquitoes are living near animals.
WEREZTRDToNDLBE DL R
02 HTY,

Because we do not know where we can frequently
find males.

HIXf oMz 225 TY,

Because male mosquitos suck blood of fish.

| HEoUZ, i > TRYITT D,
For what are male mosquitoes important?

a

HEowx, fEict » TRYITY,

Male mosquitoes are important for flowers.
oI, Rick - TRYITT,

Male mosquitoes are important for trees.
HEoitix, gk > TRYITd,

Male mosquitoes are important for mountains.

Heodix, Biic e > TRYITd,
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Male mosquitoes are important for animals.

9 | ZDONDFEICL B &, RDOEDILHIEL WTT 2,
According to this person's lecture, which of the following
sentences is correct?

a WO TR E LR LS THh e bhrh X
L7z,
We found that there is no need to worry about
diseases transmitted by mosquitoes.

b I DWFEIE. KDOELBXL X% S TT,

It appears better to conduct mosquito studies near
water.

c WOWEIE. BYOFRLEZ 5 TT,
It appears better to conduct mosquito studies in
buildings.

d HHRICIE, 32D ED > WA NE 9 TT,
It appears that there could be other strange
mosquitoes in the world.

Talk 3
Secl 1 R TRV, M25EL % 32
In astrophysics, what do they study?
a FHORRLZNICHRT 2B 0nA540 2 L2t
FELE T

They study stars in outer space and various things
related to them.

b FHOBR LA LDEEEMNEL T3,
They study stars in outer space and our lives.
c FHORZREIL LML 3,
They study stars in outer space under a starlit sky.
d FHOR L ANLHEEZIREL T,
They study stars in outer space and satellites

2 R VT, AR TEE T,
What can they do with gamma rays?
a WA R T b E T,
They can make a cell phone call.
b 7Ty I R=ADPFHARLNT T,
They can investigate a blackhole.
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Sec2 3

Sec3 5

R

S

c ANLEESRONE T,
They can see a satellite.

d b—x—t LTz ET,
They can use there as a heater.

BFRRAFCEZ 2ELRBHARIZ L o b2 L,
When did they discover that lightning is an electric phenomenon
happening in the air?
a RIEHDY L7,
They discovered it recently.
b BHERICHL2 D LT,
They discovered it a few decades ago.
c BEEANICDO2 D L7,
They discovered it a few hundred years ago.
d I oTnEHA,

They have not discovered it yet.
ZONTERFARZLICOVT, EIHIEZTHET R,
What does this person think about studying lightning?

a HERRDOT, PILWVLEFEZTHET,

He thinks it is easy because it is static electricity.

b HIcRz 20T, PTL0EEZTET,

He thinks it is easy because of visible light.

c 77y k=N ERUT, ELWEEZTWET,

He thinks it is as difficult as studying a blackhole.

d HLu2b LhhnwiThne, 0N TAHELLVwEEZ Z

TWET,

He thinks that it may be difficult, but he is really willing to
study it.

HEFHICIE., LX) RBERED 200 LT A,
What kind of relationship might there be between lightning and
outer space?

a 7oy RN ERBICERED LD LY

Ao
There may be a relationship between a blackhole
and lightning.

b FHMS ¥V — L HICHEFEED 22D LTS
Ao
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There may be a relationship between cosmic
radiation and lightning.

FHOMOFES DM & FICBEFRED 500D
LI EHA,

There may be a relationship between strong static
electricity in outer space and lightning.

THA v~ EFEBCHREL 2 LT
Ao

There may be a relationship between gamma rays in
outer space and lightning.

S ZOEEDXAPME, KDL, ENB—FEWWTL & 9 D%
Which of the following is the most appropriate title for this

lecture?
a

ZeE DA LB OBG

Cosmic radiation and lightning

R DY iy

Lightning and types of light

FFEE L &

Static electricity and lightning

FHERL TV~ E

Techniques to investigate outer space and lightning

I ZDOANDEDL, FHITONWThh 5T &I TT o,
According to this person's lecture, what is known about light?

a

HicHx vk, fAizzb oEiEodc, it
b TcnE T,

We use invisible light in both our lives.
ANLHRECTHICRZ 2B 2H~TwE 9,
They are investigating visible stars with satellites.
HDTANF—1E, BAKRFLTT,

Energy from light is all the same.

HICR 2 2083807 b o EiGIc—FHETT,
Visible light is the closest to our lives.

I ZDONDENID ., FILoOWThbH 3 I & TT i,
According to this person's lecture, what is known about lightning?

a

F I ORI K%l 2 BRIHG» LNEH A,
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Lightning may be an electronic phenomenon that is
transmitted through water during rain.

b FlxZEclz 30T, ok 3FEQDH

REBEAMTENE T,

Because lightning occurs in the sky, it is
fundamentally different from the static electricity
phenomenon that occurs on the ground.

c HERED LI IR 220 FRVAMEI N T
5D, £l o>TERA,

Although how lightning occurs has been studied for
a long time, it has not yet revealed.

d WA EERHANT, BRARN T, RV

HYHFELT

There was a dangerous accident with streaming
electric current when lightning was directly
investigated.

9 I ZDOANDFEICE B L, RDEDIHIEL WTT D,
According to this person's lecture, which of the following

sentences is correct?

a ZoAo7uvzsihix, ALFREHFEVE T,
This person’s project uses a satellite as well.

b ZOANDT vy MiE, #H LWL THERD
Tl EHFHNES,
This person’s project studies the Earth through a
new method.

c ZONDTuay 27 TR, ErobHbC0)
THIERD Z & 2T T T,
This person’s project studies the Earth using
traditional methods that have existed for a long time.

d ZONDTuy =7 Mt BEQLHVE T,

This person’s project uses static electricity.

Talk 4

Secl 1 R 7oV VHARERER Y X —ET AV IO ZICHY FF
Do
Where in the U.S. is the Japanese heritage center located?

a 7V VM
State of Washington
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AY—=Z v I

State of Maryland

Za—a— 2

State of New York

T AV A DRALFLTEHA T E T,
He is teaching at a private school in the U.S.

MKy 2 —ICDOWTIEL W% —DBATL 7ZE 0,
Please choose one correct sentence about the heritage center.

BEITFETIER L HIEHOFRIHTICH Y £3,
They have classes in the morning every Saturday
and Sunday.

K&k, v v 2 —oidYcd,

The school building is the center's building.

2V EZ—DFELbORIT. IHE o 72IKF L1
2 FE L7z,

The number of children at the center has increased
since its beginning.

77 AE, THO 707213 T3,

Their classes are only for children.

WEE Ly 2 —DTFEH BN TTAFEEICA>THELD
—DFEATL 72X 0,

Please choose one answer that was included in homework that
children at the center do at home.

i & Y
Listening practice.
B
Kanji practice.

W DRE
Singing practice.
FRE DY,

Cooking practice.

HAGEM A £ v 2 — & HAGEMIEAENL, 255w £ 52
What is a difference between the Japanese Heritage Center and
Japanese Language School?

T &b DFEmIENT T,
Children's ages are different.
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b fii 5 BEEPE VT T,

The language used is different.
c FRD B BRI E N T T,

The area where the school is located is different.
d HEONKLLY THENET

The content and way of education are different.

Sec3 5 S R v 2 —DREIZ. ¥ TTo,
Which of the following is a problem for the Heritage Center?

a TV R —DER RN L TT,
The fact that the center does not have a school
building.
b HAGEHER A D 5 2 L TT,
The fact that there is Japanese Language School.
c BRIER SRR, FEVICHRSE I ETT,

The fact that they have no textbooks and all
materials are handmade.

d RO FORN DR & TT,
The fact that the work load of teachers is light.

6 S ZOFEDXA MM, RDI B, ENHB—FEBLTL & J D
Which of the following is the most appropriate title for this
lecture?

a HAGEM A& v & — DFfa & [ R

Characteristics and problems of the Japanese
Heritage Center.

b HAGE WM& v 2 — DJFER
History of the Japanese Heritage Center.
c HAEM A € v % —DEE
Education in the Japanese Heritage Center.
d HAZEMR & 2 v &2 — D[ A
Problems at the Japanese Heritage Center.

7 | MK v & — & H_T, HAGEME AT E AR D X9
TI D%
Compared to the Heritage Center, what is Japanese Language
School like?

a YN T ATT,
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Small classes.
HEREE 234 T,

Many voluntary activities.
HRDFREIZEAERL T,
Almost the same as schools in Japan.
HEIZIZTEAEDL Y THA,
Almost no homework.

| RDANDF-EDDHIH, YOFHR—FBMHEL Yy X —I1TH
OVCI/)% k;%b)ij_i))o

Which of the following children do you think would best fit at the
Heritage Center?

a

THEHEHEH Yy 1 —% 51L&

Children who play soccer on Saturdays and
Sundays.

BERRIC WA WA Z ICHkk L 72 T2 b,
Children who want to challenge themselves actively
with various things.
HRDRZEZZERL 721 L b,

Children who want to take an entrance exam for a
Japanese university.

HROT = X %ML 7z,
Children who want to study Japanese animation.

I ZDOANDFEICE L, RDEDILHIELWTT D,
According to this person's lecture, which of the following
sentences is correct?

a

& v 2 —i3, NRDBHTWw3 X5 TT,

It seems that the Heritage Center is getting popular.
Wkt v 2 —T, TEODBREZIFELDITHEL
%95 TT,

It seems that it is hard for children to make friends
at the Heritage Center.

MK v 2 — 3, SR EOBEBENAICL &
b LI LTI,

The Heritage Center is trying to meet the education
content requirements of the Japanese Ministry of
Education, Culture, Sports, Science, and
Technology.
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MR Y 2 —3, [HEP—FRUIZZLEZ T
5 X9 T,

It seems that the Heritage Center thinks that
homework is most important.
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Appendix E. Form-recognition test: Choices

a b c d
1 > v 2 | Think-tank sinktank Y sunktank =z v & &y | senktank v 7 & | sonktank VI RY
Rz N4 4 7 7
2 "%%”“’ beginning tasshoo 5Lk kasshoo oL x5 | sasshoo X 5Lt 5 | hasshoo ol x5
y,
3 %%E%JZ private sector | munkan el A minkan B A ds Aok | monkan b A Ak | menkan DDAk
sekutaa sekutaa sekutaa sekutaa
p R — X7 X— J X — 7 X — J X —
4 | 4 v x |intern intaan Ay R— antaan 7y &—3 | untaan vy & — 3 | entaan IyVR—Y
5 %U‘Eﬁ receiver, ukuzara 5 X5 ukizara 5% X5 ukezara 51X ukazara SME L
6 A v infrastructure | onfura FvTS infura AVvTS enfura V77 unfura YAV
7
7 | NGO NGO enujiioo XY — | emujiico | z v —5 | inujiioo 4 X — | imujiioo ALY —F
j—_. — — —
8 %‘* ”’ correction sasei X sesei BEANTANN zasei ENRTIN zesei F s
9 ‘%%Eg mammal honyoorui | 13z ¥ 5 honyaarui | |3z & % | honyuurui | |3z 5 2 | honoorui 13D 35 5\
5\ [ [
1 | orp imago seechuu Hnbw teechuu Twhw 5 | keechuu Fuvah g 5 | reechuu nubw S
0 5
1 | xv >~ | wiggler buufura 775 boofura A guufura VA goofura Ty TS
1 -
7
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1 ?”‘%i inhabitation | seeshiku EEAN Y seeseku B TNEE Y seesuku Fud g seesoku HFWnZ L
2

1 LE?{KTE tree sap shueki Lwz % shoeki Lz joeki Lrzx jueki Lwz %
3

1 | &5 woodland satsuyama | x o% % satayama | x 7% satoyama | x %% sateyama | x %%
4 near town

1 %umfﬁ}é nectar kyoomitsu | % y 5z | Kyuumitsu | % 5 5 o | kyaamitsu | % »  z o | kuumitsu | ¢ 5 zo
5 sucking -

1 |g ?%EEZ wild grass yasoo 275 rasoo 5% 5 nasoo nES masoo ¥z

6

1 %%gsz telescope buuenkyo | 3135z A, | beeenkyo | vz A % | booenkyo | 135 z A % | baaenkyo | 3z A X
7 ° x5 | . ° . ° .

1 | &g | Visible light | kushikoo Lz S keshikoo | 1y 1Lz 5 koshikoo | =1z 3 kashikoo | z:1z 3
8 G

1 %EA{%J%‘% the Galaxy kingakee x DT gingakee FAMF | gungakee | A p8iFyvs | jingakee DA
9 =

2 * ”% ancient times | taiko 722 teiko Ny toiko Lwnz tsuiko ST

0

2 | ==/ | enigma amiguma | 7 3 /= | aniguma = A eniguma T=r= emiguma | £ 3I »=
15

2 ‘“%’,é electric huuden 39 Th hooten 135 CTA huuten 39 Th hooden 135 TA
2 discharge

2 | »s;u— | balloon boruun Far—y baruun N — Y beruun oL — v buruun T —
3 | v

2 | particle ryooshi D x5 L ruushi 39 L ryuushi DwS L rooshi 25 L
4

2 | EiE blackboard kokoban ZZITA kokaban ZITA kokiban ZxiTA kokuban A
5
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2 %U\/;\ school manabiya | ¥ 7 (0% | mamabiya | ¥ ¥ (f% manebiya | ¥ p e manibiya | ¥ r
6
2 A “i going home gekoo T3 gukoo &z kekoo SR gikoo ¥
7 from school
2 | vz logo rugo Py rago A=) rogo oo rigo Y o
8
2 %a{i excerpt bossui 1354 bassui o3 bessui N F bussui o
9
3 Fy | drill doiru NV P dariru 2 doriru Fya dairu XA
0 notebook
3 U;’fj y classes takewari VA yE o L) tachiwari | % 5 b tatsuwari | 5% b tatewari =Thb
1 with mixed

age
3 | b recommendat | shiishoo LWl suishoo 4L r o | jiishoo LuwsL x 9 | zuishoo FunlL )
2 - ion, N

endorsement )
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Appendix F. Meaning recognition sentence test

Talk 1
1

a

> v 7 &%V 7 think-tank
Ny alsDFT7 4 A NV DFA T4 REL VIRV IR LT, [ERERHL C

WX L7,
The office in Bangkok was exchanging information with the office in Paris using a think-
tank.

KFEFETIE, F—KIRKELOD v 7 2y 0 3EFROo05 %9 T,

We heard that think-tanks from WW1 are still discovered in the Pacific Ocean.

RADY VIR 71, BLWY IHADBREIN TS Z S TT,

We heard that rare sea turtles are protected at think tanks in Thailand.

HA & pEORFERICOWT, Bhhy v o2y 7 BEBREEZFVWEZ 5T
ER

We heard that a famous think-tank hosted an international conference about the economic
relationship between Japan and China.

FFE 1o L X 9 beginning

FE BB D FAE 1Z. BE DRV D A 725 OREOfEHRCT,
The origin of ILO is to solve issues for people in poor areas.
HARD/NEREDFEFEDHIIZ, HWH T,

The original site of Japanese elementary schools is Kyoto.
FEDORHCHFINCRER L 72 2 & 13, FEROHE ORI A Y 15,

Things you experienced overseas in your university days will become the origins for your
future career.

EFRFAFE O FAETIE, HRORFNREEICO T, WOHARE T,
In the origin of international development studies, we focus on global economic disparity.

RiEl€ 7 % — private sector

AATHT A DET & 235A 1, Rille 7 % — CHIANARE T,

If the cost of hotels is too high in Japan, it is possible for you to stay in the private sector.
Rifl® 27 2 —%F¥ 3 501t mEteiRfTotsEcd,

It is the job of trading companies and banks to develop the private sector.
KFEFEDOBEEZ 7NV — 71T % L EicREw 7 2 —%FIH3 % & fER<T,

It is convenient for you use the private sector when you divide islands in the Pacific
Ocean into groups.

FLWIEiZ, R4 —oFH il vwrad 7 ozl TconhTnEd,
A new factory is built for a new project in the private sector.
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A v Z— ¥ intern

FEBBR PR MBS 27, A v 2 —vEEeTATRT, MR EHEL 5,

Students who study international development watch intern in videos and look for work
places.

BLWVWHIE T, A1 vE2—vDdHb5b030 k00T, METT,
In poor areas, it is inconvenient because there are fewer houses with interns.
TAYATIE, BERAIC, Bttt v E—volHEE T 24 4ERS T

ER

In the U.S., there are many students who work as interns at offices in the governments
and companies during their summer breaks.

W corRE 2 B2 2 IC, P ULIKRAZZY TE 24 v 2 —vi{EL 250388 2
TWwEd,

When adjusting the labor environment at a workplace, companies that create an intern
where employees can take a little break are increasing.

ZF 1 51 &5 receiver
HNR T VT 4 TR E & IE, TR ZTMICR 272 % 5 TF,

We heard that the entire local community became a host for volunteers from overseas
when they came.

AF ) RFTCAL K OfERMATZ COE L2, BAZERRICH TS 2%
JITL 7%,

Britain was a host that exported tea to colonies, because it originally had many colonies.
W7 7 Tld, 22EE. ZTMEfE - T, BMREEZIHRL T E L,

In Southeast Asia, students have looked for work using a host.

2 A DEthit. WEBZ/NIWIHIGESZITMEZ LT L7z,

A company in Thailand took responsibility for sending employees to small factories.

A v 7 7 infrastructure

AV 7 IHBIRPCHLDE D D E, MO N72bDEMICITESBERYED Y 4 A,
It has nothing to do with employment of local people whether or not infrastructure is
lively.

TE=T T, A V7 7ohh o EREME T LT, EEEEY £,

In Kenya, they create roads by taking out construction equipment from an infrastructure.
BLVETIEH, AADPHRRUCEORWE I KA v T T%B T T,

In poor areas, people drink infrastructures so that they do not become sick.
KFFHED/NEWEEIZ, BOLE A X CRAMBREEDA v 7 T DD ITfii) ~
T,
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Talk 2

Small island countries in the Pacific Ocean should use profit obtained from the tourist
industry for infrastructure in the countries.

NGO
FICkoTlE, TV VRFEWAHN— P TERITTLDIINGODE Z AL H Y
EQE

Depending on the country, there is an NGO place where one goes to school wearing T-
shirts and short skirts.

BRRHFE Y R WE L WHIETIE. NGO Z{fio T, Bl EZ X< LE T,

In the poor areas where there is not much food, the taste of food is made better by using
NGO.

RFEM 7 NGO 13, BREIRECHF CREEZ T L= ANORE, BRRERE %
fToCTnwE 3,

Typical NGOs are doing environmental protection, protection for people who lost family
members due to conflicts, and nature conservation.

HA®D NGO 2. HIROUINZHARAAD A SZR—FZH L WHDICT BT ERT

TET,
Japanese NGOs can make expired Japanese passports new.

BIE FHun correction

AV vy 7DD DEEFED—21F, HEADAEY X T LDRIETT,

One of the important issues for the Olympics is the correction of the immigration control
system for foreign visitors.

HATIEFIZZD D EMEINERAPEZ CHETHL, BIEXRSLETT,
Correction is required because adults called personal withdrawals from the society have
been increasing in Japan.

MR T VT AT DIN—TIE, Ketdz <, £ DM oREDZIEZBITE L
720

A volunteer group from overseas planted trees and helped with a correction of the town's
park.

FEpGtt©, HAROEXEW Z I T 2EFOBIEXIT- T, FlizEn ¢ £
L7z,

At a Japanese trading company, | worked on corrections for the job of exporting Japanese
construction equipment and increased profits.

%iCw 9 %0 mammal
F LRI BERZ LD, WHFLETT,
Things that children often eat are mammals.
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10

11

12

N, WFHEETT,

Humans are mammals.

P B IR 2 L £ 3,

Mammals transmit diseases to animals.

1970 FARITIE, V4 VA DIRA D EEF X, WA ZEWE L 7%,
In the 1970s, patients sick with viruses used mammals.

5w 9 imago

P orLbit, KBicks e, HHAEHZLE T,
Young animals live freely once they become imagoes.
WOMEIE, [EDEE2HEZIY L5,

Female mosquitoes take nectars from imagoes of flowers.
WUIRHRIC AR 2 &, Kb HTORE T,

Mosquitoes come out of water once they become imagoes.
W, HEE Vo L XISV IEYITHRAEZE LT,
Mosquitoes transmit diseases to animals that are with imagoes.

R 7 7 wiggler

HAIWICIX, {EMZERRY 7 780 T,

In Japan, there are larvae that carry pollen.

Ry 7713, BUEOFRATY,

Larvae are a disease in hot countries.

RV 7 7%, FRIEPKR T, #Ehlicky 3,
Larvae bloom in the afternoon and go into full bloom.
i, Ry 77 %8BET,

Fish eat larvae.

BEE #\ % < inhabitation, living
FURTFNANTHOBEBERTHMERINE LT,
Existence of kinpara nagahashika was confirmed in Kanazawa as well.
1970 FEfRIC I, BUEOFADOEEPIHARTHO R INE L 72,

In the 1970's, the existence of diseases from hot countries was also confirmed in Japan.

WOTEIE, 2R VFELIEREZINTEE LT,
Behaviors of mosquitoes come from fairly detailed habitat.
W23 & DE DI AW S 2 1F, BERIC Ko TIRE- T E T,

Which animals’ blood that mosquitoes suck is determined by their habitat.
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13

14

15

16

B U w x % tree sap

B oEES, HRTHIIMEIh T T,

Patients with tree sap have been reported in Japan as well.
OB Z W 5 b »wE T,

There are mosquitoes that suck the (tree)sap of fish.

BIBR > C, &2 bH5Z5 T,

We heard that there are cases when mosquitoes live by sucking tree sap.
MEDHED MAZ WK S R, BhROHFICVwE 3,

Both female and male mosquitoes that suck blood are in tree sap.

X & %% woodlands near town

SRTix. Bilci#Mz LR E L,

In Kanazawa, | often saw animals at the woodlands.

HARICD, JIBTE L WEHLIBH Y £ L7,

In Japan also, there are woodlands that cannot produce eggs.
Momux, Biliz@EL T, WHREHBLE T,

Female mosquitoes transmit diseases through woodlands.
IIR/ 10X BN, ORI NTHE A,
Woodlands, such as lice and fleas, have not been studied much.

% % w 5 &> nectar sucking

Yo &bk, WEEZBLT, FZTwaREENSD2Y £7,
Living environment of young animals is revealed through nectar sucking.
7 ANV ADIRADOREN b DI, WE2RDH Y 3,
A typical viral disease is nectar sucking.

WL, fA7= b AR e > CTREEE TS,

Nectar sucking is very important for us humans.

I % W 72 N ISUETEAIWE < IRFENIC IREE ISR £ 57

Mosquitoes that do not suck blood come for nectar sucking at the time when flowers

bloom.

W %) wild grass

Ix, EICEDE T, MElkvE 3,
Mosquitoes suck blood in coordination with wild grass.
Yo, HEAH5LA5TLTRET,

| have been conducting observations of animals and insects at a place where wild grass is

found.
BRI 2L, WEOFALEOIY T,
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When you study fish, you understand diseases of wild grass.
d OO T b 2 BNITEDDH Y £,
There is also wild grass that eats the youth of other kinds.

Talk 3

17 SamEi 1T9 Z A% X 9 telescope

a COEEFE»P LR TR, WEOEYCERIRZLET,
You see wild animals and birds when looking down a little from this telescope.

b Yo, ExHF LT, EICEZBMT 2 B TE T,

You can accurately observe cloud by capturing cloud (image) on the mirror of the
telescope.

c HroHTREZBIMHT 2103, EEFzlio 273X CRZET,

In order to observe stars Wlth our own eyes, using the telescope is better to see them
clearly

d YEFEDHNCIT. - T, 2T 2HIDOMRE DR %L L T T,
I am checking my clothes before going out by standing in front of the telescope.

18wk 2> L Z 9 visible light
a FEohprb Rz 26, AIDETIEH Y £HA,
The light that can be seen in the clouds is not visible light.
b DD B DT, HEADERPES TH, A Xy e LA,
Due to visible light, you do not feel pain even if space with static electricity is strong.
c i OYIRE b 2, AL TIED Y A,
The light used for the baggage inspection at the airport is not visible light.
d At ZfEo T, 77 v 7R — A pBlHlTE 3,
We can observe a blackhole by using visible light.

19 SRR ¥ A3\ the galaxy
a BRI R 2 B 2 R, FRFESOE/MEH 5 &, BHIL LT WTT,
When observing the Galaxy, it is easier to observe having space with static electricity.
b R, KRGO LI BERELIADLEEEDNTHE T,
It is said that there are many stars like sun in the Galaxy.
c RO ANBLD, FHY >y V- FIBEAREH L LEXTHET,
People in the Galaxy think that there is a relationship between cosmic radiation and

lightening.
d BRI, ZAVF—DEOLICBRY D 5 DT, HaEFEICOBREH Y X
ER

Because the Galaxy has a relationship with high energy light, it also has a relationship
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20

21

22

with cell phones.

K5 72wz ancient times

EDhOOEHESADZEMIT, Kl Bbh 2 RELBAGREH Y 3

Space with strong static electricity in the clouds has a relationship with a state that is
thought to be ancient times.

BOEDWIFE T, v = e KiTOBRBHL ) £ L7,
Recent studies revealed a relationship between gamma ray and ancient times.
WELrSDT Ty 7 F— VOB, HEROKERFE 0T, #HLwTT,

An observation of a blackhole from the ground on earth is difficult due to thick ancient
times on the Earth.

FHICOWT, KFICEZLANLD b RA L TEZFoCHAL LS & LEL
720

Regarding the outer space, people who lived in ancient times also tried to explain it using
various ways.

I = 7= enigma
FIALVF—DOFHMPM I ¥V —lF, T=/~ICLoTHDLNE T,
Cosmic radiation with high energy is accelerated by an enigma.

FHICIK, TR CTHLO IR TV REWZ =iz ALY T,
In the outer space, there are many enigmas that have not been revealed in studies yet.
ANL#ERIC T =7 < olitid 2 #ie <. EROBMIITMEKRO AN TIT v E 5,

Loading an enigma detector on a satellite, an actual observation is conducted outside the
Earth.

FEXDZEMV VKIS, HliidoTd, T=r=Edbh &4,
When there is no space with static electricity, there is no enigma while there is lightening.

iXEE 13 5 TA electric discharge

KW HFTADRFT RIS &, ERPICELAPRNT, WEIEE T,

When touching a thing, such as a door in a hotel, an electric discharge occurs streaming
electricity in the air.

avta—2xRAfioTwa e, EIEZXET,
When using a computer for a long time, an electric discharge occurs.
b —Z =oAL IESREE TR Y £9,

When infrared radiation emits from a heater, it becomes warmer occurring an electric
discharge.

BN TV B EEOBAR T, WOKRFICIESREZ 22D T,

With the relation of an electric wave used for cell phones, there is a case where an
electric discharge occurs when it rains.
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23 >3 )L — v balloon

a HERDOGHIZIT ) DIc, Nr—vi Wi Ay ~vio—fEEfis %z 5T,

We heard that a type of gamma rays called a balloon is used to conduct a measurement of
static electricity.

b SN—=E TT v 7R ARHETRD LX) BRRGZEE CHRoNE T,
A balloon can investigate special stars, such as blackholes and neutral stars.

C NN —=VITE. ADPBAFENE T, HLTED S L, REGRZ IR T,
A few people can ride in the balloon, but it becomes a disaster if it falls as an accident.

d NN =T THRAF—DEVIEH RIS | fHICBIHTE £9,
We can observe both high and low energy light with a balloon.

24 K 9w L particle
a RiA D7 W EFUE, K7 & Dk D S T3,
The world without particles is the world of liquid, such as water.
b BT NF N, A 2y enb0l3, HCROLNBIZE DR FMRICH T2 % H

g _’C\\j_o

The reason why we have the crackling and the pain of static electricity is because
particles visible hit the body.

c Kb, A hz A VF—0H it BEZVBIrD LLELA,
If there are particles, light for various energy may not be needed.
d FHICIINT VD> T, NPERBICL T, Hobh Ty vy 7 -t b &

ER

In the outer space, there are particles, and they are accelerated to become shower with
environmental conditions.

Talk 4
25 Bz <A blackboard

a FEb b3, BRICEINEZXER?D ) — MICEE T LT
Children wrote the sentences written on the blackboard in their notebooks.
b HARBE Z(E 2 RC, WWEEM S 2 LTk d,
When cooking Japanese cuisine, it is important to use a good blackboard.
c TV VOREDY TR, FEDELIIERORT -V THERCE L,

At the cherry blossom festival in Washington DC, children sang songs on the blackboard
stage.

d YNNI 7 ATIE, Bl —A—ANCHRE2ZLIETEEHA,
In a small class, you cannot show the blackboard one-by-one.
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26

27

28

29

AN F 72 8% school
-

FOETEI T WS KRR, HEBTERWTED b 2T BT T,

University students who are working at the school help children who cannot complete
their homework.

FOHET, FEDDHEFICHEREN 7y AREZLET,

At a school, you can buy convenient goods necessary for children's education.
HEFBUEC HAGERRNIMEZER L T2 DA, ¥UETT,

It is a school that creates tests, such as kanji tests and Japanese proficiency test.
ZOFEVEIX, 50FEd O, F&b7boiiEz lsr ) £ L7,

This school oversaw children's study for 50 long years.

TR 02 H going home after classes
WD TN T/ NERITEEL 2o 72D T, LRI LWNERICTRLE L7,

Because the elementary school that I first entered was difficult, I transferred to a little
easier elementary school.

KEFEL LT, TROMEEZT 278D 0ET,
For home study, there are children who use study books they take home after school.
HAGCTEd D FROBIR, Z0TwkED LD L% nTT,

There are many cases where children are usually with their friends when they go home
after school in Japan

ML v 2 —DFREPIRT > TI I, TROEHED D T3,

As soon as classes at the heritage center begin, they engage in an activity of going home
after school.

o Jogo

Mkt 2 —DfELIZ, wobuoITfTbTwE T,

Events at the heritage center always take place at the logo.

VYV EZ—DFEDHEFIu T THREA T —PHERD X 5 G4 EMEFEY £

j—o

Children at the center create famous buildings, such as Tokyo Tower and Tokyo Station
with logos.

VYR —DFEHIE, v T ER Mo T, HEEREOHEREZ L F,
Children at the center prepare for kanji tests using a logo.

73, 2 oMo EeR) v bRINTET,
A logo expresses organizational philosophy and policy as well.

PR 13 o 3 excerpt
WAGEHB ik, o T4 T, BT T,
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30

31

32

In heritage language education, we sometimes practice with video excerpts.

WKL v 2 —DERBDEEIC, TE~MTILRHY T,

For homework during summer break at the heritage center, we sometimes go to excerpts.
MELRIELZEH T 20I1C, FED 725 OREFIXIRBICR T, &b LG X
T £H8A,

In order to use approved textbooks, children’s' guardians must come to excerpts, and talk
to children.

KoYz LTH W TT A, KOLHTIFLT —HIcENTHEIRETT,
It is permitted to use excerpts from books, but you should write titles of the books
together.

N Yo drill notebooks

Rz 5KEE, FIALVCTHAEZHE £7,

When studying at home, | listen to Japanese with drills.

FEBBIE 20T RELT, HEWED F Y ABHEZ T,

Children usually like large and bright colored drills.

HADHER T, HAG FIviflioT, FEbLBICEEZIEET,
Japanese schools make children work on their homework using various drill notebooks.
FIAZEWTH, BRFICECERR S, 785725 DMIRICIIRICID £+
Ao

Even if you listen to drills, they are useless for children's study because they have nothing
to do with textbooks.

EE O 7= TH Y classes with mixed age

7 7 ZADHTHEEI D 12T 2, TOREmWTEHIIATICHED £9,

When holding classes with mixed age, tall children sit in front.

T LIRS VERT, MEEIDICcT 0k, HLZ S TT,

It seems difficult to adopt classes with mixed age at a school with many children.
HARDER T, HEDOHOHLEMEI D ICL T,

In Japanese schools, desks in the classroom are divided vertically.
HAROEXLTIZ, IV IXLOHERI Y 2o BTV R H Y A,

In Japanese food culture, there are not few ways to eat using a vertical split of disposal
wooden chopsticks.

2 4w L x 9 recommendation endorsement
MAEGE Yy X — % RET 2 FEDbiE, HRLT AV ALz o7k CHERIc

B5EEZLONET,

Children who graduate from the heritage center are thought to act as an endorsement that
connects culture between Japan and the U.S.
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WHGE 2y 2 =13, HRGEZT AV A THMBEL 720w EWHHERRICZ 722 57201
fEbnE L7,

The heritage center was created in response to a recommendation by those who wish to
study Japanese in the U.S.

FeElE, PIXH LT, EFOHAD H 2 ZOFFEPHERZ LT VT L,
The teacher said that this dictionary that includes many examples sentences and
explanation for kanji is the recommended one.
TAVATOHERXLD a v T A MBS AH T, HROTF LIRS

ER

There are many contests on Japanese culture in the U.S. as well, and the recommended
children participate in them.
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Appendix G. Meaning recognition definition test

Talk 1
1 VIRV T think-tank
a LY IAAPREINTNRE LA
a place where rare sea turtles are protected
b EBR DR 2 DA 7 4 ATT — 2 ZFARICEZ 2 XHicTb L

A system which makes it possible for different offices in an international organization to
use data simultaneously

c TEIE T OMRErTESL I ZITo T a0 &

An organization where researchers in various fields are conducting studies and analyses
d B — KA FLRER I o N 7= g DAy > —

One type of naval ship that was used during WWI

2 FFE 1o L X 9 beginning
a ERICHEER L 72 2 3RO RICTID T &
Things experienced in the past are useful for the future
b iyl ik 2 hDZ &
The first place where something was established
c H BT OHEIC 2 b D
A goal of a research field
d H LML OFLICTR D b D
The center of a research field

3 R+ 27 % — private sector

a EA LR EREZECRMA R ELOBEE2 D 5 o TITW, Mz Ko oMk

A non-profit organization that does jobs that a government does not do by receiving
money from the government and companies

b BT sz L TESMBCT, MiEd KO T, AL VECHERZ 3 2 iR

An organization funded by companies, such as banks that also actively seek profits in
poor countries

c fEFED7=0i1c, HHOKED H b 2L MEE TIHE b8 T L5 EHEsIE

A lodging system which allows business travelers to stay in private family homes for a
reasonable price

d AR N—=D% TN —T /NI P F R Icfibnsarya—%Y 7
A computer software used for dividing many members in a group into small groups
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A v & — Y intern

KOHNCH B2EFED LI 72b D

an item like a phone in front of a house

MG CERERAZD T 27200KRD 25D &

a place to rest for activities, such as drinking tea at the workplace
ERXARREETERL T, —FHWICHEFEoP Y Ha2ER -0t ABEEED &
a trainee who is not an official employee and who temporarily joins to learn how to work.
EFRFAFR A DL DT DI O NI FH DR D C &

work instructions created for students who major in international development studies

Z\F I 517 &5 receiver

ARPLDERESZRFICRZ T AN E LTCEHEZFoTNbdLZArhnl

organizations or people who take responsibility for accepting people and objects when
they are sent

W7 Y7 CHF2RITROEER

A tool when you look for a job in Southeast Asia
SHBEEEZ/NI W TEBICK I BoXE O L

the role of a company when the company sends employees to small factories
R A~Y) 2 2 K, o EEZINEP A Z &

Parties, such as countries and people who take responsibility for exports when things are
exported to colonies

A v 7 7 infrastructure

BLVEOAAZDBFHAL TV EREFNY v 7 THRIADTHICRS DD
Nutrition drinks that are used by people in poor countries and that prevent diseases
ATV NDAEEFED 72D IR R E N DY) AT LD L
Public buildings and systems needed in society for residents' lives

IR A E R AN D DD &

A container where construction equipment is put where it is transported
HOHFLTHWAWARIERL AN I VRHDLLIADI L

the center of a town where various shops and restaurants are located

NGO

B ot FEZERCcT 5 e cE 2Mlfko c &

An organization that can temporarily do government work
LoTIEWITARWnE W) BRDSHE

A word meaning you must not do
ZWEBROFREI T, AR OEWE LW cX {flibh 2 b D
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10

11

A cheap spice for cuisines that are often used in poor areas without food
FEBRA 7t e, BUFE LCcidia., BT 2o c &
An organization that is not a government associated with international cooperation

=IE &\ correction

M % fRR T 2720 DHlEEEL C &

Creating a system to solve problems

TFEOLY HFBME S TV ARHCZENE WD TIELL T2 L
Renewing and correcting ways of work when they are wrong

R ICHED B DRFICZENZHO TIELLT52 L

Renewing and correcting a system when it has a problem

M CHie K350 e

Working to make places and facilities better

W FLIE 1212 % 5 % > mammal

VA NZADIRRDEF D, MUAT, HoPo &
Things that patients sick with viruses used to use before
R E BT EEYo s —T D L

Groups of living creatures that transmit diseases to animals
Nig EORFACTEEYO /N —T D &

Groups of animals that breast-feed, such as humans
TELNLLKBERZYDZ L

Things that children often eat

BKH &b w9 imago

WASRRAE B TEHY Vo L xicwaos &

Insects that are with animals with diseases transmitted by mosquitoes
WK FN G TERZIRET, IBIEDLEVDDDI L
the state by which mosquitoes come out of water and their shapes remain unchanged
DD E Z B fEDIRFED Z &

the state of flowers from which male mosquitoes take nectar
Yo+ &b HBERTE 2 REDZ L

the state where young animals can live freely

R 7 7 wiggler
INAKE L R BRETOYHET, oD L
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12

13

14

Larvae that are mosquitoes before they grow up and that are fish bait
HARICWRIEHZES RO Z &

Insects in Japan that carry pollen

ZWVEDFERD Z &

Diseases in hot countries
FRICAED RN T FA IC 72 2 fEYI D 2 &

Plant that bloom in full in the afternoon

BiE & \»% < inhabitation, living

IS Z W 5> D& D 5 HAED Z &

Criteria that determine blood sucking behaviors of mosquitoes
FE D L IR DR R DIFAED Z &

Existence of diseases in specified countries and areas
FEYIBEATHETHWSE Z L

Living creatures living

fEYoEEEF~L L

Investigation of creatures' ecology

BRI L w x & tree sap

O L TR KO RO Z &

Watery liquid that seeps from fish bodies

Mz WO L HENR Ao TnEEIAHDI L

A place where both female and male blood sucking mosquitoes are located

RO HHTRZKD XS RiED Z &
Watery liquid that seeps from a tree trunk
RICBHRD B 25D Z &

A disease associated with trees

Hil1 X & <% woodlands near town
M DI AR R/ THIC LTS T e RDZ &

Process that female mosquitoes always go through when they transmit diseases

vI7Iv/ 0L R ANCERLTW RO &
Insects that associate with people, such as lice and fleas
HAT=7 F Vol nTcHEoons L 5

A place where chicken eggs is produced and gathered in Japan
B <. ANDEFICBAGR S 21L0 2 &

Woodlands that are associates with peoples' lives close to town
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15 Wk % w 5 & D nectar sucking
a RWTWRIEDEZW I IEHDZ L 26
An activity of sucking nectar from blooming flowers
b AT & o TRABRE RIEH O —>
One of the very important activities for humans
c 7 4V ZADRFEN D D
A typical virus
d BYOFEbDEETWRIREZFH~NZ L EIflibnsd D
Thing used when investigating the living environments of young animals

16  BFE % 9 wild grass
a DT DIFITIH A D 2> 5 b D 22
thing that reveals a disease when studying fish
b IR HPR 7 LI HARICE 2 B 8L
naturally grown grass in places, such as mountains and fields
c WCASI 2 W 9 ik HE L LCfE> T2 b D
Criteria used when mosquitoes suck blood
d D1 &b 2 BB H
Grass that eat the youth of other kinds

Talk 3
17 SamEi 139 ZAE X 9 telescope
a SROEKREE 2 TEIRICHEZ 280 L
A mirror that you can use when reflecting an entire body
b EOEZBMT 2RICEZETEEOZ L
A device to reflect clouds when observing clouds in the sky
c HBLICHDLBDELYATRELSLTCHZEED L
A device that enlarge something in distance with lenses
d HAAZ BT 2 DI X Wifro &
A good place to observe the nature

18 AR 2> L Z 9 visible light
a ZEHEDFIYIRAE CEb N B0k

Light used for the baggage inspection at the airport
b ADHTE@IC Bz 5

Light that can be seen normally with human eyes
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19

20

21

22

7T v 7R —ADEHEITE B

Light that can observe a blackhole
EHEEOH D O ITR X 7Rk

Light that cannot normally be seen in the clouds

BRI R T A BT\ the Galaxy
WKz &% DRDOEMT, HEICTEICAZ 22

Group of many stars including the Earth and stars mainly seen in the night sky

FTHB YV - BEICBEREI I EEZTVWEANLZBDZ L

People who think that there is a relationship between cosmic radiation and lightening

EiER b AL F—DEW DIV —T D &

High energy light group used for cell phones

AR D ZE[E 2 b L 2Bl T & v B DM

Group of stars that can be observed only from space with static electricity

Kii 72\ Z ancient times

Y~ EBRYE D o TR 2 &

Era that has a relationship with gamma rays

EDH DR FHEK D ZE R D BER S 5 IREE

A state relating to space with strong static electricity in the clouds
AT F [T b Hi O K E

Long time ago, such as hundreds and thousands of years ago
HiBR A HL D T B KA D JE D —F

A part of layer of air surrounding the Earth

I = 7= enigma

EHLTRI 20074 EFERBHLICEIN TR Wk R#E
A mysterious problem that is not solved a cause, such as why it happens
HIFRDA T TBHITE 2 =41 ¥ —

Energy that can be observed only outside the Earth
BMIANF—DFHRL ¥ 7 —%HED LD

Thing that accelerates high energy cosmic radiation

FEXDEMV D DRFICTHERETE 2 A V¥ —

Energy that can be found when there is space with static electricity

iX%E 1% 9 T A electric discharge
TROMBRDRIACHE C 2 BIR T, B < 72 B 4RE

A phenomenon occurring due to infrared radiation and a state that becomes warmer
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b TRV ENTERBIIENE K S WL o T A EEX/DIHR

A phenomenon of static electricity that becomes strong to the extent where electricity
streams by breaking the air

c W RS DRI & BATRDS B 5 R OB
Electricity in the air that has a relationship with electric waves for cell phones
d avea—XORKFHFEHCEZ 28ERADOIHE
A phenomenon of static electricity that occurs due to long time use of a computer

23 >3 )L — v balloon

a IANF—DEEVICEFRLR S, BRI AL F-2BHTE b D
A thing that you can easily observe energy regardless of high and low energy
b Feik7e B 2 i O 0 5 Rl e 28 &
A special device that can investigate a special star
c A= HRO—fT, FEXDHHIETES DD
A type of gamma rays that can measure static electricity
d HARBNELRE AN RERBMOL ) DD T, ADBFELZZLBTELHD

A thing like a big balloon with gas and hot air, and where people can ride

24 K 9w L particle

a BBV 3L 2 IRICH 72> TRWNZ WY
Small things that hit and cause pain in the body when occurring static electricity
b IANLF—DHITED B /NE WEL
Small particles that change into light of energy
c FHICH 2 RE/NS R DY)
Very small particles that exist in the outer space
d K7z & DR DT UINT B 5 /N T vkf
Small particles/grains that exist except the world of liquid, such as water

Talk 4
25  HAHx <X A blackboard
a BHR 2 AF 2 IRpICf 5 Bl
a black board that you use when you cook.
b HET/ — bbb IcfEbiLa/NEWEWLR
a small black board used in the classroom in replacement of a notebook
c HECHRADETEICHZ BRI S B
a black board that teachers use when teaching students in the classroom
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26

27

28

29

it L CRAT — 2 %A 2 RpIC A 22 i
a convenient black board when making a stage at an event

FUE % 7 N school

R Tl D Z &

schools, such as prep schools and cram schools
FEDDBBEEERZT 2ERORNF T

a good way to say a school for children's education
TFELDOHEEHOT A el %FoCwndathoz e
a company that creates tests for children's education
BEDDICLE LR FREZE-oTnwd LI 5

a place where stationary necessary for education is sold

T 2 9 going home after classes
BRENRHED > T, FRPORICITS Z &

going home from school after all classes are done
FROL_VETICTIF5C L

dropping a school level lower

IR THETT CILITI. FEL b DOIEH)

Children's activities as soon as they come to the classroom in school
KCHEL L TTEL LS 2bDMHHD I L

Children's study where they can do homework at home

o =T |ogo

TlLbvav—vx LORCffibh s KY)k 5L

an important word used in TV commercials

RO O L 23T 2 B IE VT

a large place in school where events can be held

2R V=T DL B LT, THFA VAL EZ LN~ —7

a mark thought up as a design as well as a label for a company or a special group
TLIDEH LT, ZTCHDREZHMALTEIDIMRZZ/NI T TZAF v 7
D7a Y7

small plastic toy blocks for children that can be used to assemble things, such as
buildings

PR 13 o 3 excerpt
KR EPLBRPLL K-+ DDICHEREAETFEar—LEbD
a copied part from a book that is only necessary for study and report
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30

31

32

KL oWwEEDZ &

report on something, such as books

RO NEBFICARICZOIERD Ao e T AD T &

a video containing useful information for understanding content of study
BOEHFIE 2D Dic, REF DD ICHERINZETY

a gathering prepared for guardians in order to use approved textbooks

NZ drill notebooks

T & 3R 3 B IR I i < okt

listening materials for children's study

T OO DIC, FICEFPHEB R EOHEL T 570D/ — |
children’s' study notebooks especially for practicing kanji and math

BRFE TR T, —fkD AT DE < Bt

listening materials for general public that are not textbooks

T LB BHENRIGE O TE 25l 2ElED Z &

a special room for children's voluntary activities

HEH O 72T Y classes with mixed age
HARDBEZENDHILOUWA~TT T, BEX Y itz KNS 2 ~75

Japanese way of organizing desks in the classroom that values a vertical line more than a

horizontal line

HADX T, HIVIXL ZHIcE 280 55

a Japanese cultural way to split disposal wooden chopsticks vertically
T PMERFIC, FORmWTHBATICTH 220 T

a way that tall children sit in front when children line up

FlmICBEIfR 7R <L B & TS IR 5 2 T R

a class where both higher- and lower grade students study together regardless of their age

#EHE 3w L x 9 recommendation endorsement
TODEIDDEORISFEL VW T L

an existence that connects two different things
IHREDAECTEREE 2T, avFAMIAWVTVWE E NS T E
being well-suited for contests considering school grades and personality
FwRZHAL T, M2z NicBos e

recommending something to people after explaining good points
ANDIFoZ D & LEHFEL=—XDZ L

people's clear wish and needs
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Appendix H. Operation span (OSPAN) task

List of Items
Set Item Equation Correct/ ?27? Answer
N =106 Incorrect
1 1 1311 (3x3)-1=80 vy

2 1312 6/3)+3=2C n

3 1313 6/2)-1=2P y OCP Al131
2 1 2511 (4x1)-3=12 vy

2 2512 (6/3)+4=9 P n

3 2513 4x2)-6=2 E y

4 2514 (5/5)+5=6 N y

5 2515 2x4)-7=5 K n ZPENK A251
3 1 3321 (8/4)+1=6E n

2 3322 6x1)-2=4T y

3 3323 4)+3=9Y n ETY A332
4 1 4211 (9/1)-2=5 L n

2 4212 (2x3)+1=7 A y LA A421
5 1 5521 93)+4=5 V n

2 5522 (3x2)-5=8D n

3 5523 (6/1)+2=8 O y

4 5524 2x4)-5=3 W vy

o) 5525 (4/1)+5=3 B n VDOWB AbB52
6 1 6411 (3x3)-4=2F n

2 6412 (8/2)+2=9 K n

3 6413 (2x2)-3=11L y

4 6414 (22)+3=4 R y FKLR A641
7 1 7221 (5x2)-6=2 N n

2 7222 93)-2=15S y NS AT722
8 1 8421 (3x2)-4=2 L n

2 8422 (8/4)+6=1 F n

3 8423 (2x5)-4=6 U y

4 8424 8/4)+2=91 n LFUJ A842
9 1 9331 (3x2)+2=4R n

2 9332 8/2)-1=3 M y

3 9333 (5/5)+7=8 C y RMC A933
10 1 10531 (3x3)-6=6 G n

2 10532 (8/4)+3=5 N y

3 10533 2x4)-7=5 X n

4 10534 (412)-1=4 F n

5 10535 2x1)+3=5Y y GNXFY A1053
1 1 11431 (8/2)+3=7 B y

2 11432 (2x4)+1=5N n

3 11433 (7x1)-5=2S vy

4 11434 (4x2)+1=3T n BNST A1143
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Appendix H. (cont’d) Sample displays of OSPAN

b, TOLSBEEBREKETINIT7RY M HET

(2x1)+2=4 B
XM'_) T2 2~50HKXDE.

1. A EPEETHHS LTS,
PIITPRY P BEATESL,

T E

MHEs. BRIICREPILIPAYMEELWIEET

2. D&k AT DB, 'y E
TR IDBEE . n'DF—EH LTS, 12 A#KICE LTS,

HE

2x1)+2=4 F
b2 Xl 2 .

(6/2)-1=5 G SRR e mTcRAL,

2 At 2

277
CCTEERMICS REPILIPAY MEBLTXRED, (3x3)-1=8 0

BB AN BEL L. 185 ECRLTERSL, X7 R
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Appendix I. Shapebuilder

Sample displays of Shapebuilder

45
HI®VAS:

P00
ebon

HO® A

45
H e A ¢

&P 00O
*pon

H® A

Appendix J. Length of audio files

CQ CQ CQ Total Total
Sec.l1 Sec.l Sec.2 Sec.2 Sec.3 Sec.3 seconds
minutes

G Talk 1 AKID 85 120 140 120 114 300 879 14.65
Talk2 TOPH 101 120 121 120 155 300 917 15.28
Talk 3 TEAP 141 150 107 150 141 375 1064 17.73
Talk4 MEHL 130 150 161 120 71 300 932 15.53
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S Talk1 AKID 110 120 188 120 103 300 941 15.68
Talk 2 TOPH 93 120 117 120 140 300 890 14.83

Talk 3 TEAP 132 150 91 150 131 375 1029 17.15
Talk4 MEHL104 150 152 120 71 300 897 14.95

E Talk1 AKID 121 120 192 120 126 300 979 16.32
Talk2 TOPH 147 120 169 120 185 300 1041 17.35

Talk 3 TEAP 155 150 132 150 152 375 1114 18.57
Talk4 MEHL 151 150 182 120 89 300 992 16.53

ME Talk1l AKID 134 120 228 120 132 300 1034 17.23
Talk2 TOPH 157 120 171 120 191 300 1059 17.65

Talk 3 TEAP 156 150 140 150 159 375 1130 18.83
Talk4 MEHL 163 150 190 120 96 300 1019 16.98

CQ alone

Talk 1 AKID 120 120 300 240 4.00

Talk 2 TOPH 120 120 300 240 4.00

Talk 3 TEAP 150 150 375 300 5.00

Talk 4 MEHL 150 120 300 270 4.50

VT FRT 15x32 480 8.00
MST 40x32 1280 21.00

MDT 20x32 640  10.00
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Appendix K. Debriefing questionnaire

Debriefing sheet
ID # Pseudonym

Thank you for participating in this study. The information you provide here will be kept
confidential and will be used only for the purpose of the study.

ZOMEICSBML T EFEoTHIBL I T E LA, 2T TOEELEERITE
L LCREINT, ZOMEDOHWO =D EFIERINE T,

*Please answer the following questions. (The researcher will ask a participant these questions in
person.)

ROERNICEZTL7ZE v, (WIFEH I, chs oEMZzERSINFICSNET, )

1. When listening to the talks, which of the following did you focus on?
RV TWZRE, ROELELEERL CHEOTWE Lz,

a. content b. vocabulary
& ke
W

2. Did you notice words that appeared on the vocabulary tests when you listened to the talks?

R ECTWRE, BEET A MICHTW2Z L IFICRMEE F L7z,

Yes No
EA VI 2

If yes, why did you notice them? (Please be specific.)

VDA, YO LTRBMNEE Ld, GELLHEZ T EX v, )
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Appendix L. Results of ANCOVA

Corresponding to 5.5, Group comparisons: Comprehension question scores
Corresponding to 5.5.1, Logistic regressions for main effects of treatment groups
Table L1

Results of Analysis of Covariance for Input Type on CQs

Coefficients b SE z value p value
Intercept (Genuine) 8.57 0.18 46.40 0.000***
Simplified 0.29 0.26 1.09 0.278
Elaborated 0.22 0.27 0.80 0.427
Modified 0.18 0.26 0.68 0.499
Elaborated

Proficiency 0.67 0.10 6.92 0.000***
WM composite 0.32 0.10 3.22 0.001**
ANCOVA DF  Sum Sq Mean Sq F value p value

Input type/Group 3 9.85 3.28 1.19 0.31
Proficiency 1 177.00 177.00 64.36 0.000***

WM composite 1 28.48 28.48 10.36 0.001**
Residuals 312  858.02 2.75

ANOVA Type Il Test Sum Sq DF  Fvalue p value

Intercept 5920.2 1 2152.76 0.000***

Input type 3.5 3 0.43 0.73

Proficiency 131.6 1 47.86 0.000***

WM composite 28.5 1 10.36 0.001**

Residuals 858.0 312

Note. Significant codes are: 0 ***** 0.001 “**’ 0.01 “** 0.05 ‘1’ 0.1

268



Corresponding to 5.5.2, Logistic regressions for main effects of question items

Table L2

Results of Analysis of Covariance for Item Type on CQs

Coefficients b SE z value p value
Intercept (Genuine) 8.76 0.16 55.09 0.000***
Synthesis -0.36 0.22 -1.59 0.112
Inference 0.28 0.22 1.26 0.209
Proficiency 0.67 0.09 7.11 0.000***
WM composite 0.32 0.09 3.40 0.000***
ANCOVA DF  Sum Sq Mean Sq F value p value

Item type 2 21.91 10.96 4.08 0.018*
Proficiency 1 180.80 180.80 67.40 0.000***

WM composite 1 30.98 30.98 11.55 0.000***
Residuals 313  839.64 2.68

ANOVA Type Il Test Sum Sq DF  Fvalue p value

Intercept 8141.4 1 3034.93 0.000***

Item type 21.9 2 4.08 0.018*

Proficiency 135.5 1 50.49 0.000***

WM composite 31.0 1 11.55 0.000***

Residuals 839.6 313

Note. Significant codes are: 0 “***> 0.001 “*** 0.01 *’ 0.05 “7°0.1
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Corresponding to 5.5.3, Logistic regressions for main effects of question items by groups

Replication ltems

Table L3

Results of Analysis of Covariance for Input Type on CQ Replication Items

Coefficients b SE z value p value
Intercept (Genuine) 8.31 0.31 26.82 0.000***
Simplified 0.60 0.44 1.37 0.175
Elaborated 0.42 0.45 0.93 0.353
Modified 0.79 0.44 1.82 0.0727
Elaborated

Proficiency 0.79 0.16 4.85 0.000***
WM composite 0.23 0.17 1.37 0.173
ANCOVA DF  Sum Sq Mean Sq F value p value

Input type 3 13.59 4.53 1.76 0.16
Proficiency 1 74.81 74.81 29.01 0.000***

WM composite 1 4.86 4.86 1.88 0.173
Residuals 312  858.02 2.75

ANOVA Type Il Test Sum Sq DF  Fvalue p value

Intercept 1854.13 1 719.07 0.000***

Input type/Group 9.24 3 1.19 0.32

Proficiency 60.61 1 23.51 0.000***

WM composite 4.86 1 1.88 0.17

Residuals 257.85 100

Note. Significant codes are: 0 ***** 0.001 “**” 0.01 “** 0.05 ‘1’ 0.1
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Synthesis items in CQ

Table L4

Results of Analysis of Covariance for Input Type on CQ Synthesis Items

Coefficients b SE t value p value
Intercept (Genuine) 8.32 0.31 27.26 0.000***
Simplified 0.26 0.44 0.59 0.555
Elaborated 0.27 0.47 0.58 0.563
Modified 0.04 0.43 0.09 0.927
Elaborated
Proficiency 0.52 0.16 3.18 0.002**
WM composite -0.05 0.25 -0.19 0.849
Simplified x WM composite 1.06 0.42 2.49 0.014*
Elaborated x WM composite 0.14 0.45 0.30 0.762
Modified x WM composite 0.78 0.43 1.80 0.074f
Elaborated
ANCOVA DF  Sum Sq Mean Sq F value p value
Input type/Group 3 2.44 0.81 0.33 0.81
Proficiency 1 48.25 48.25 19.34 0.000***
WM composite 1 11.54 11.54 4.62 0.034*
Group x WM 3 19.35 6.45 2.59 0.0587
composite
Residuals 97 241.98 2.50
ANOVA Type Il Test Sum Sq DF  Fvalue p value
Intercept 1854.06 1 743.22 0.000***
Input type/Group 1.50 3 0.20 0.896
Proficiency 25.17 1 10.09 0.002**
WM composite 0.09 1 0.04 0.849
Group x WM 19.35 3 2.59 0.058"
composite
Residuals 241.98 97

Note. Significant codes are: 0 “**** 0.001 “**” 0.01 “** 0.05 ‘1’ 0.1
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Inference items in CQ

Table L5

Results of Analysis of Covariance for Input Type on CQ Inference Items

Coefficients b SE t value p value
Intercept (Genuine) 9.06 0.35 25.82 0.000***
Simplified -0.05 0.52 -0.10 0.920
Elaborated 0.03 0.53 0.06 0.955
Modified 0.11 0.52 0.22 0.829
Elaborated

Proficiency 0.94 0.33 2.82 0.006**
WM composite 0.34 0.30 1.14 0.258
Simplified x Proficiency -0.33 0.48 -0.69 0.494
Elaborated x Proficiency -0.20 0.56 -0.36 0.717
Modified x Proficiency -0.67 0.50 -1.35 0.181
Elaborated

Simplified x WM composite -0.05 0.51 -0.09 0.925
Elaborated x WM composite 0.16 0.52 0.32 0.751
Modified x WM composite 0.32 0.53 0.61 0.543
Elaborated

Proficiency x WM composite 0.05 0.25 0.21 0.832
Simp x Prof x WM 0.31 0.43 0.71 0.479
Elab x Prof x WM -0.27 0.67 -0.40 0.689
Modified x Prof x WM -0.73 0.48 -1.51 0.135
ANCOVA DF  Sum Sq Mean Sq F value p value

Input type 3 3.39 1.13 0.36 0.79
Proficiency 1 55.47 55.47 17.43 0.000***

WM composite 1 13.27 13.27 417 0.044*

Group x Prof 3 4.99 1.66 0.52 0.668

Group x WM 3 0.95 0.32 0.10 0.960

Prof x WM 1 0.05 0.05 0.02 0.901

Gr x Prof x WM 3 12.32 411 1.29 0.282
Residuals 90 286.33 3.18
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ANOVA Type Il Test Sum Sq DF  Fvalue p value
Intercept 2120.92 1 666.65 0.000***
Input type/Group 0.31 3 0.03 0.992
Proficiency 25.30 1 7.95 0.006**
WM composite 4.12 1 1.30 0.258
Group x Prof 5.94 3 0.62 0.602
Group x WM 1.65 3 0.17 0.915
Prof x WM 0.14 1 0.05 0.832

Gr x Prof x WM 12.32 3 1.29 0.282
Residuals 286.33 90

Note. Significant codes are: 0 “***> (0.001 “**> 0.01 “*” 0.05 7’ 0.1
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Corresponding to 5.6, Group comparisons: IVL

Corresponding to 5.6.1, One factor analysis of covariance (ANCOVA) for main effects of
treatment groups on FRT

Table L6

Results of Analysis of Covariance for Input Type on FRT

Coefficients b SE t value p value
Intercept (Genuine) 21.04 0.80 26.43 0.000***
Simplified -0.36 1.14 -0.31 0.755
Elaborated 2.02 1.15 1.75 0.083f
Modified 0.99 1.12 0.88 0.380
Elaborated

Proficiency 2.66 0.42 6.36 0.000***
WM composite 0.26 0.63 0.41 0.684
Simplified x WM 0.57 1.08 0.53 0.595
Elaborated x WM 0.66 1.13 0.58 0.561
Modified x WM 1.86 1.13 1.65 0.103
Elaborated

ANCOVA DF  Sum Sq Mean Sq F value p value

Input type 3 122.00 40.67 2.40 0.073f
Proficiency 1 895.13 895.13 52.65 0.000***

WM 1 67.33 67.33 3.96 0.049*

Group x WM 3 46.22 15.41 0.91 0.441
Residuals 97 1649.09 17.00

ANOVA Type Il Test Sum Sq DF  Fvalue p value

Intercept 11878.4 1 698.69 0.000***

Input type/Group 86.5 3 1.70 0.173

Proficiency 686.9 1 40.40 0.000***

WM 2.8 1 0.17 0.684

Group x WM 46.2 3 0.91 0.441

Residuals 1649.1 97

Note. Significant codes are: 0 “**** 0.001 “**” 0.01 “** 0.05 ‘1’ 0.1
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Corresponding to 5.6.2, One factor analysis of covariance (ANCOVA) for main effects of
treatment groups on MST

Table L7

Results of Analysis of Covariance for Item Type on MST

Coefficients b SE t value p value
Intercept (Genuine) 15.50 0.99 15.64 0.000***
Simplified 0.45 1.42 0.32 0.753
Elaborated 2.45 1.41 1.74 0.0857
Modified 0.70 1.45 0.48 0.630
Elaborated

Proficiency 2.50 0.95 2.64 0.010**
WM 0.79 0.78 1.01 0.315
Simplified x Proficiency 1.56 1.33 1.17 0.246
Elaborated x Proficiency 1.81 1.55 1.17 0.246
Modified x Proficiency 0.52 1.42 0.37 0.714
Elaborated

Simplified x WM 0.26 1.35 0.20 0.846
Elaborated x WM -0.57 1.38 -0.41 0.680
Modified x WM 2.90 1.76 1.65 0.102
Elaborated

Proficiency x WM 0.50 0.67 0.76 0.451
Simp x Prof x WM 1.61 1.20 1.34 0.185
Elab x Prof x WM -151 2.34 -0.65 0.519
Modified x Prof x WM -0.76 1.34 -0.57 0.572
ANCOVA DF Sum Sq Mean Sq F value p value

Input type/Group 3 97.27 32.42 1.33 0.269
Proficiency 1 1503.04  1503.04 61.71 0.000***
WM 1 118.72 118.72 4.87 0.030*

Group x Proficiency 3 43.68 14.56 0.60 0.618

Group x WM 3 118.97 39.66 1.63 0.188
Proficiency x WM 1 47.55 47.55 1.95 0.166

Grp x Prof x WM 3 81.18 27.06 1.11 0.349
Residuals 90 2192.00 24.36
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ANOVA Type Il Test Sum Sq DF  Fvalue p value

Intercept 5958.5 1 244.65 0.000***
Group 84.3 3 1.15 0.332
Proficiency 169.1 1 6.94 0.010**
WM 24.8 1 1.02 0.315
Group x Proficiency 50.4 3 0.69 0.560
Group x WM 84.4 3 1.16 0.331
Proficiency x WM 14.0 1 0.57 0.451
Grp x Prof x WM 81.2 3 1.11 0.349
Residuals 2192.4 90

Note. Significant codes are: 0 “**** 0.001 “**> 0.01 “** 0.05 7 0.1
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Corresponding to 5.6.3, One factor analysis of covariance (ANCOVA) for main effects of
treatment groups on MDT

Table L8

Results of Analysis of Covariance for Input Type on MDT

Coefficients b SE t value p value
Intercept (Genuine) 18.24 0.81 22.49 0.000***
Simplified 1.78 1.15 1.54 0.126
Elaborated 3.18 1.16 2.73 0.007**
Modified 0.95 1.14 0.84 0.405
Elaborated

Proficiency 2.17 0.77 2.81 0.006**
WM composite 1.13 0.42 2.68 0.009**
Simplified x Proficiency 1.96 1.07 1.83 0.070"
Elaborated x Proficiency 1.49 1.28 1.17 0.245
Modified x Proficiency 0.90 1.10 0.82 0.414
Elaborated

ANCOVA DF Sum Sq Mean Sq F value p value

Input type/Group 3 175.47 58.49 3.35 0.022*
Proficiency 1 1281.00 1281.00 73.41 0.000***
WM 1 118.49 118.49 6.79 0.011*

Group x Proficiency 3 62.45 20.82 1.19 0.317
Residuals 97 1692.53 17.45

ANOVA Type Il Test Sum Sq DF  Fvalue p value

Intercept 8826.9 1 505.88 0.000***

Group 140.5 3 2.68 0.0517

Proficiency 137.3 1 7.87 0.006**

WM 125.5 1 7.19 0.009**

Group x Proficiency 62.4 3 1.19 0.317

Residuals 1692.5 97

Note. Significant codes are: 0 “**** 0.001 “**> 0.01 “*” 0.05 7 0.1
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Appendix M. Correlation table [Pearson] (N = 106)

Grp CQ FRT MST MDT Prof OS SB Focus Notice Age Job LOR FUIJ AFI
Group 1 .080 .150 .067 .117 .094 052 -019 .014 -249* -076 -.016 -.033 .063 -.086
Comp. Q 080 1 B27**  761** 700** 539** .240* .294** -132 -220* .022 -.283** .180 .084  -.284**
Form Recog. T .150 .627** 1 756** .790** .600** .090  .297** -.025 -.265** .221* -.341** 344** (050 -.238*
M-R sentence T .067 J61** [ 756%* 1 .841** 607** .153 313** -105 -172 .107 -.246* 253** 022 -317**
M-R def. T A17  .700** \790** .841** 1 .638** 155  .339** -090 -202* .078 -.249** 221  -063 -.185
Proficiency T .094  .539** .600** .607** .638** 1 127 226* 011  -131 -116 -109 .069  .218* -.327**
OSPAN (WM) .052  .240* .090 .153 .155 127 1 202 -091 .061 -.095 .049 -160 .003 .091
Shapebuil (WM) -.019 .294** 297** 313** .339** 226* .202* 1 -085 -.032 .037 -081 .109 -.088 .064
Focused on content.014 -.132 -025 -105 -.090 .011 -091 -085 1 -006 -.018 .003 -014 125 -054
Noticed TW  -.249* -220* -265**-172 -202* -131 .061 -032 -006 1 -084 011 -073 -006 .195*
Age -076 .022 .221* .107 .078 -116 -.095 .037 -018 -.084 1 -.608** .622** 002  .256**
Job -016  -.283** -.341** -.246* -.249** -109 .049 -.081 .003 011 -.608** 1 -573** -124 .026
Length of resi. -.033 .180 344%*  253** 221* .069 -.160 .109 -.014 -073 .622** -573**1 -.133  -.014
Formal instruct. .063 .084 .050 .022 -.063 .218* .003 -.088 .125 -.006 .002 -124 -133 1 -.438**
Age of onset of FI-.086 -.284** -238* -317**-185 -.327** 091 .064 -.054 .195* .256** .026 -.014 -438**1

* Correlation is significant at the 0.05 level (2-tailed). **Correlation is significant at the 0.01 level (2-tailed).

Note. “Job” includes 1. Professional; 2. Graduate student; 3. Undergraduate student; 4. Language school student; 5. Other.
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Appendix N. Logistic MEM model-building process

Interaction examination with CQ

1 CQ binary response ~ Input Type* centered Prof + (1|Prsn) + (1]|ltem)

2 CQ binary response ~ Input Type* composite WM + (1|Prsn) + (1|Item)

3 CQ binary response ~ Input Type* centered Prof * composite WM + (1|Prsn) + (1|Item)
4 CQ binary response ~ Item Type*centered Prof + (1|Prsn) + (1|ltem)

5 CQ binary response ~ Item Type* composite WM + (1|Prsn) + (1|ltem)

6 CQ binary response ~ Item Type* centered Prof * composite WM + (1|Prsn) + (1|Item)
7 CQ binary Replication response ~ Input Type* centered Prof + (1|Prsn) + (1|ltem)

8 CQ binary Replication response ~ Input Type* composite WM + (1|Prsn) + (1|ltem)

9 CQ binary Replication response ~ Input Type* centered Prof * composite WM + (1|Prsn) + (1|Item)

10 CQ binary Synthesis response ~ Input Type* centered Prof + (1|Prsn) + (1|Item)
11 CQ binary Synthesis response ~ Input Type* composite WM + (1|Prsn) + (1|Item) <Interaction was found>
12 CQ binary Synthesis response ~ Input Type* centered Prof * composite WM + (1|Prsn) + (1]|ltem)

13 CQ binary Inference response ~ Input Type* centered Prof + (1|Prsn) + (1]ltem)

14 CQ binary Inference response ~ Input Type* composite WM + (1|Prsn) + (1|ltem)

15 CQ binary Inference response ~ Input Type* centered Prof * composite WM + (1|Prsn) + (1|Item)
<Interaction was found>

CQ: Input Type

1 CQ binary response ~ Input Type + (1|Prsn) + (1|Item)

2 CQ binary response ~ Input Type + centered Prof + (1|Prsn) + (1|ltem)

3 CQ binary response ~ Input Type + centered Prof + composite WM + (1|Prsn) + (1|Item) <Best Fitting Model>

CQ: Item Type

1 CQ binary response ~ Item Type + (1|Prsn) + (1|ltem)

2 CQ binary response ~ Item Type + centered Prof + (1|Prsn) + (1|ltem)

3 CQ binary response ~ ItemType + centered Prof + composite WM + (1|Prsn) + (1|ltem) <Best Fitting Model>
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CQ: Replication

1 CQ binary Replication response ~ Input Type + (1|Prsn) + (1|ltem)

2 CQ binary Replication response ~ Input Type + centered Prof + (1|Prsn) + (1|Item)

3 CQ binary Replication response ~ Input Type + centered Prof + composite WM + (1|Prsn) + (1|Item)
<Best Fitting Model>

CQ: Synthesis

1 CQ binary synthesis response ~ Input Type + (1|Prsn) + (1|ltem)

2 CQ binary Synthesis response ~ Input Type + centered Prof + (1|Prsn) + (1|ltem)

3 CQ binary Synthesis response ~ Input Type + centered Prof + composite WM + (1|Prsn) + (1|Item)

4 CQ binary Synthesis response ~ Input Type + centered Prof + composite WM + Input type*composite WM + (1|Prsn)
+ (1|Item) <Best Fitting Model>

CQ: Inference
1 CQ binary Inference response ~ Input Type + (1|Prsn) + (1|Item)
2 CQ binary Inference response ~ Input Type + centered Prof + (1|Prsn) + (1|ltem)
3 CQ binary Inference response ~ Input Type + centered Prof + composite WM + (1|Prsn) + (1|Item)
4 CQ binary Inference response ~ Input Type + centered Prof + composite WM
+ Input Type*centered Prof*composite WM + (1|Prsn) + (1|ltem)
<Best Fitting Model>

Interaction examination with VT

1 FRT binary response ~ Input Type* centered Prof + (1|Prsn) + (1|Item)

2 FRT binary response ~ Input Type* composite WM + (1|Prsn) + (1|Item) <Interaction was found>
3 FRT binary response ~ Input Type* centered Prof * composite WM + (1|Prsn) + (1|ltem)

7 MST binary response ~ Input Type* centered Prof + (1|Prsn) + (1|Item)
8 MST binary response ~ Input Type* composite WM + (1|Prsn) + (1|Item) <Interaction was found>
9 MST binary response ~ Input Type* centered Prof * composite WM + (1|Prsn) + (1|ltem) <Interaction was found>

10 MDT binary response ~ Input Type* centered Prof + (1|Prsn) + (1|ltem)  <Interaction was found>
11 MDT binary response ~ Input Type* composite WM + (1|Prsn) + (1|ltem)
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12 MDT binary response ~ Input Type* centered Prof * composite WM + (1|Prsn) + (1|ltem)

VT: FRT

1 FRT binary response ~ Input Type + (1|Prsn) + (1|TW)

2 FRT binary response ~ Input Type + centered Prof + (1|Prsn) + (1|TW)

3 FRT binary response ~ Input Type + centered Prof + centered WM(SB) + (1|Prsn) + (1|TW)

4 FRT binary response ~ Input Type + centered Prof + centered WM(SB) + Input Type*centered Prof + (1|Prsn)
+ (1TW)

5 FRT binary response ~ Input Type + centered Prof + centered WM(SB) + Input Type*centered WM(SB) + (1|Prsn)
+ (1|TW) <Best Fitting Model>

VT: MST

1 MST binary response ~ Input Type + (1|Prsn) + (1]TW)

2 MST binary response ~ Input Type + centered Prof + (1|Prsn) + (1|TW)

3 MST binary response ~ Input Type + centered Prof + centered WM(SB) + (1|Prsn) + (1]TW)

4 MST binary response ~ Input Type + centered Prof + centered WM(SB) + Input Type*centered WM(SB) + (1|Prsn)
+ (1|TW)

5 MST binary response ~ Input Type + centered Prof + centered WM(SB)
+ Input Type*centered WM(SB)*centered Prof + (1|Prsn) + (1|TW) <Best Fitting Model>

VT: MDT

1 MDT binary response ~ Input Type + (1|Prsn) + (1|TW)

2 MDT binary response ~ Input Type + centered Prof + (1|Prsn) + (1|TW)

3 MDT binary response ~ Input Type + centered Prof + centered WM(SB) + (1|Prsn) + (1|TW)

4 MDT binary response ~ Input Type + centered Prof + centered WM(SB) + Input Type*centered Prof + (1|Prsn)
+ (1|TW) <Best Fitting Model>

5 MDT binary response ~ Input Type + centered Prof + centered WM(SB) + Input Type*centered WM(SB) + (1|Prsn)
+ (1TW)
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