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Introduction

We are happy to announce the publication of the third issue of Eruditi: The CGCS Journal of
Language Research and Education. Eruditiis an annual peer-reviewed digital journal,
established to promote research and teaching activities within the Center for Global
Communication Strategies (hereafter “CGCS”) in the College of Arts/Graduate School of
Arts and Sciences of The University of Tokyo. CGCS includes faculty who teach in and
manage several language programs, including ALESS (Active Learning of English for
Science Students), ALESA (Active Learning of English for Students of the Arts), FLOW
(Fluency-oriented Workshop), and TLP (Trilingual Program).

The journal serves to publicize both on- and off-campus research by current and former
CGCS members in fields related to CGCS’s educational mission, and it also gives an
opportunity for faculty to reflect on their work and share their pedagogical strategies and
experiences with the teaching community. As such, Eruditi aims to further promote the
development and enhancement of the CGCS programs in particular and language research
and education in Japan in general.

The third issue features four papers — three in-house and one guest contribution — that cover
a range of topics both in the field of linguistics and language education. The opening paper of
the Original Research Section by Chunhua Bai presents new data and discusses the influence
of L1 and L2 on L3 Sentence Processing. Its earlier version was presented as part of the
symposium “Global Communication-Practice and Policy in Higher Education” that was
hosted by CGCS in January 2019. The paper by Fusako Beuckmann in the same section
provides a discussion of the development of interlanguage pragmatics on refusals in Japanese.
The Pedagogic-Methodological Practices Section features a paper by James Ellinger that
reflects on the use of Process Oriented Guided Inquiry Learning in science-focused English
classes. Finally, the guest paper offers a comparison of Japanese learners’ motivation to learn
English as a first foreign language and Russian as a first or a second foreign language,
tackling the trending topic of student motivation. In this fashion, the papers provide both
theoretical and empirical insights into the areas of inquiry encompassed by Eruditi.

We extend our thanks to all the authors for their valuable contributions. We also thank the
anonymous reviewers who have collaborated with the editorial team to bring this issue to
fruition.

Ksenia Golovina
Ingrid Kaufmann
Alexandra Terashima
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Influence of L1 and L2 on L3 Sentence Processing:
Evidence from Ambiguity Resolution in First, Second, and Third Language Processing”

Chunhua Bai
The University of Tokyo

(Received March 2019, accepted May 2019)

Abstract

This study provides a set of cross-linguistic data on the resolution of relative clause
attachment ambiguity by Japanese (JNS), Chinese (CNS), and Mongolian native speakers
(MNS) in their respective languages using a set of cross-translated sentences. We
compared the processing biases of Chinese and Mongolian second language (L2) speakers
of Japanese (CJ and MJ) and Mongolian-Chinese third language (L3) Japanese learners,
whose first language (L1) is Mongolian and L2 is Chinese, with those of L1 speakers of
the three languages. The results for the three L1 groups (JNS, MNS, and CNS) showed
that NS and MNS have a high-attachment preference, while CNS were found to have a
low-attachment preference. The results for the L2 group showed that MJ prefer high
attachment, but not as strongly as JNS, and CJ prefer low attachment, but not as strongly
as CNS. These results indicate the influence of L1 on L2 preference. The results for the L3
group indicate the influence of processing biases from both L1 and L2 on L3 sentence
processing. This L3 group showed a high-attachment preference, but JNS and MJ both
have statistically significantly stronger high-attachment preferences than L3, which
indicates the influence of L2. While there is still a significant difference between the CJ
and L3 groups, the L3 group prefer high attachment, which indicates the influence of their
L1. We further discuss the relationship between the similarity of sentence processing bias
and the influence of the language that learners already know.

Keywords: parsing strategy, syntactic ambiguity resolution, prenominal relative clauses,
second language learners

* This work was supported by JSPS KAKENHI Grant Number JP40791976.
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1 Introduction

In recent years, scientific interest within the field of second language (L2) structural
processing has turned to the sentence processing of a third language (L3) in multilingual
learners. The present study focuses on the influence of L1 and L2 on an L3 by investigating
ambiguity resolution in relative clause attachment in L3 learners.

The relative clause (RC) attachment ambiguity, shown in (1)', is one of the most heavily
studied types of structurally ambiguities in L2 processing studies. In English, when the
post-nominal RC who was on the balcony is processed, there are two potential attachment
sites in the phrase structure tree that has been computed so far—either the servant or the
actress could be on the balcony.

(1) Someone shot the servant of the actress [rc who was on the balcony].

Native speakers of English are known to preferentially attach the RC to the immediately
preceding noun phrase (NP) the actress, which is lower than the NP the servant in the phrase
structure tree as shown in Figure 1. This attachment of the RC to the actress is thus called low
attachment, whereas attachment of the RC to the servant would be called high attachment.
This is explained by locality preferences, according to which the closest candidate site to the
phrase being attached is favored (e.g., Frazier, 1987; Gibson, 1998; Kimball, 1973).

NP <=~ _
/\ I <
\\
NP PP S
S
| /\ *
\
the servant P NP <€-~_ Y
I
\
of  the actress R‘C
who was on
the balcony

Figure 1: English RC attachment ambiguity for the sentence shown in Example (1)

It is also known that there are cross-linguistic differences in attachment preference (e.g.,
Cuetos & Mitchell, 1988). For example, English, Norwegian, Romanian, and Swedish
speakers (Ehrlich, Ferndndez, Fodor, Stenshoel & Vinereanu, 1999) tend to choose the closest
NP, in this case the actress, as the nominal modified by the RC (‘head noun’ in the following).
However, native speakers of languages such as Bulgarian (Sekerina, Ferndndez & Petrova,
2003), Dutch (Brysbaert & Mitchell, 1996), French (Zagar, Joel Pynte & Rativeau, 1997),
German (Hemforth, Konieczny & Scheepers, 2000), Greek (Papadopoulou & Clahsen, 2003),
Hindi (Vasishth, Agnihotri, Fernandez & Bhatt, 2004), Italian (De Vincenzi & Job, 1993),
Brazilian and European Portuguese (Costa, Maia, Fernandez & Lourenco-Gomes, 2006), and

' The phrase structure in the paper contains only the full phrase level for reasons of simplicity.
2
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Spanish (Cuetos & Mitchell, 1988) tend to interpret the higher NP, in this case the servant, as
the head noun of the RC in their respective native languages.

Studies in L2 sentence processing have utilized these cross-linguistic variations in RC
attachment preference to investigate how the processing biases in the L1 influence L2
sentence processing biases. To date, the results are mixed: some have found evidence for the
influence of L1 ambiguity resolution biases on L2 sentence processing (e.g., Fernandez,
2003; Frenck-Mestre & Pynte, 1997; Frenck-Mestre, 1997, 2002), while others have failed to
find an effect of learners' L1 processing preference on their L2 parsing (e.g., Papadopoulou &
Clahsen, 2003; Roberts, Marinis, Felser & Clahsen, 2004). Rah (2010) investigated transfer
effects in two groups of German learners of French for the same constructions and indicated
that language dominance was a more reliable indicator of cross-linguistic transfer tendencies
than length of exposure to a foreign language.

Most studies on this topic have looked at L1, L2, and even L3 processing differences
within head-initial languages such as English, Spanish, and French, where the RCs follow the
head noun. Since the entire noun phrase including both potential attachment sites has already
been read and processed when the ambiguity is introduced by encountering the RC, the parser
has a choice between the alternative attachment sites as shown in Figure 1.

In contrast, languages such as Japanese, Mongolian, and Chinese have the property that
the modifier RCs come before the noun that is modified. In languages with prenominal
relative clauses such as Japanese (2), the nature of the online processing of an RC-
modification ambiguity is essentially different from that of post-nominal RCs, considering
the order in which the input is received.

()
Dareka-ga [rc barukonii-ni iru]  joyuu-no mesitukai-o utta.
Someone-NOM” balcony-LOC was  actress-GEN servant-ACC shot
NP
NP NP

/\ ‘

RC NP
A | mesitukai-o

joyuu-no NP

barukonii-ni iru
/\NP

RC T~

N N‘P N‘ p

barukonii-ni iru joyuu-no  mesitukai-o

Figure 2: Japanese RC association ambiguity for the sentence shown in Example (2)

% Glosses: ACC accusative, DAT dative, GEN genitive, LOC location, NOM nominative, TOP topic. In Table 1
and 2, glosses in brackets are not displayed by all languages, in Table 2, NOM/TOP encode the categories of
Japanese and Mongolian respectively.
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First, the RC precedes the two possible candidates for its head noun (i.e., RC + NP1-GEN +
NP2), as in (2) [rcbarukonii-ni iru] [npjyoyuu-no] [npmesitukai-o]. Second, when the first
noun is read, it is the only candidate available for the RC head at this point. The appearance
of the second potential noun causes ambiguity in this sentence. If a parser interpreted the RC
as modifying the second noun, the parser would have to revise the initial analysis. As shown
in Figure 2, RC is the sister of the NP joyuu-no in the initial analysis. However, the structure
would be changed when the parser interprets the RC as modifying the accusative NP
mesitukai-o, making the genitive NP and accusative NP sisters. Summarizing the above, the
head of the entire NP becomes available only after the second NP is read, which indicates that
languages with this order of input presumably require reanalysis to achieve the
high-attachment interpretation. This could result in a lesser degree of variation in the
ambiguity resolution bias among languages with prenominal relative clauses. Nonetheless,
previous studies have demonstrated that the preference can vary between prenominal relative
clause languages. For example, Turkish and Chinese speakers prefer low attachment (LA)
(Kirkici, 2004; Nazik, 2010; Shen, 2006 etc.), while Japanese native speakers settle with high
attachment (HA) (Kamide & Mitchell, 1997; Miyamoto, Nakamura, & Takahashi, 2004 etc.).
With respect to this eventual high-attachment preference in Japanese, it is still under debate
when the reanalysis occurs and why it happens.

The present study has three goals. The first goal is to investigate the processing bias in
the RC attachment ambiguity in Japanese, Mongolian, and Chinese by using a set of
cross-translated sentences. This is the first cross-linguistic study that tests RC-modification
ambiguities in three different languages with prenominal relative clauses using a common set
of items. We can thus provide a more precise picture of the cross-linguistic differences in the
processing preference among the three languages. Our second goal is to examine whether any
differences we find in L2 processing can be explained by differences in the comprehenders’
L1 processing biases, thus supporting the idea of transfer of the L1 processing bias. The third
goal is to look into the influence of L1 and L2 processing biases on L3 processing and the
potential elements that induce the influence of the already known languages on the L3.

2 Experiment 1: L1 judgment in Japanese, Mongolian, and Chinese

A set of off-line questionnaire studies was conducted to examine the RC-modifier ambiguity
resolution bias of native speakers of Japanese (JNS, N = 25), Mongolian (MNS, N = 23), and
Chinese (CNS, N = 20) in processing their respective native languages. The assumption is
that if speakers have no particular attachment bias, their choices between low attachment and
high attachment would be at the level of chance.

2.2  Material

All experiments were composed of 16 target sentences such as the one shown in Table 1, and
32 fillers with unrelated structures. All items are translationally equivalent between the two
languages and were pre-normed to be plausible in either of the two interpretations in each
culture, as discussed in Section 2.3.
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Table 1: Sentence example used in off-line tasks

Japanese youmei-ni natta danseikyouin-no oneesan-wa totemo kireida.

Mongolian  ner aldarshigsan Eregtaibagshi-in Egg-en mash goybaina
Chinese you mingqi-de nanjiaoyuan-de jiejie feichang piaoliang
Gloss famous-DAT  became(-GEN) male teacher-GEN sister-TOP very is_pretty

‘The sister of the male teacher who became well-known is very pretty.’

In each trial, the participants first read the target sentence and were then asked to answer a
question that followed, such as Dare-ga yumei-ni natta-ka? ‘Who became famous?’, by
choosing one of the two options (e.g., A. danseikyouin ‘male teacher’ or B. oneesan ‘sister’).
In addition, comprehension questions were asked after each of the filler items to ensure
participants’ attentiveness. All participants performed at or above 95% accuracy on the
comprehension questions.

2.3 Norming test

Even though the experimental sentences in the two languages are direct translations of each
other, there might still be some difference in plausibility or naturalness deriving from the
differences between the two cultures.

In order to guarantee that there was no plausibility bias between the two interpretations of
each experimental sentence, 20~24 native speakers of the three languages respectively, who
did not participate in the main survey, rated the naturalness of the propositions corresponding
to each of the RC attachment interpretations of each item using a 5-point Likert scale (1 =
unnatural to 5 = natural). For example, the two sentences used to norm the item shown in
Table 1 are shown in Table 2.

Table 2: An example item pair for the norming test

a. High noun as head noun of the RC
Japanese  danseikyouin-no oneesan-ga youmei-ni natta
Mongolian Eregtaibagshi-in igq-gen neraldarshigsan baina
Chinese nanjiaoyuan-de jiejie youmingqi le
Gloss male teacher-GEN sister-NOM/TOP ~ famous-DAT became

)

‘The sister of the male teacher became well-known.

b. Low noun as head noun of the RC
Japanese dannseikyouin-ga youmei-ni natta
Mongolian Eregtaibagshi neraldarshigsan baina
Chinese nanjiaoyuan youmingqi le
Gloss male teacher(-NOM) famous-DAT became

‘The male teacher became well-known.’
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Analysis of the ratings for the two conditions revealed no significant difference in the
probability of interpretation of both low- and high-attachment versions of each sentence
(p > .1 for all pairs).

2.4  Results

In this task, we asked participants to choose between two interpretations, so we can assume
that if speakers had no particular attachment bias, their choices between low and high
attachment would be at the level of chance.

The results of Experiment 1 are presented in Figure 3. Japanese native speakers chose
high attachment significantly more often than the chance level (Wilcoxon signed rank test:
JINS: Z = 3.85, p < .001), whereas Chinese native speakers showed a significant
low-attachment bias (CNS: Z = 2.67, p < .001). These results support previous results that
found Japanese native speakers prefer high attachment while Chinese native speakers prefer
low attachment. On the other hand, we also find for the first time that Mongolian native
speakers prefer the high-attachment interpretation (MNS: Z = 3.05, p < .001) in this data,
similar to the preference of Japanese native speakers. We further compared the data using the
linear mixed effect (LME) model, with the speaker group as a fixed factor and participants
and items as random factors (Japanese-Mongolian-Chinese translational equivalent pairs
were considered as the same items). The results showed that the preferences of Chinese
native speakers reading Chinese (CNS) differed significantly from the preferences of both
Japanese speakers reading Japanese (JNS) (B = 2.06, SE = 0.52, Z = 3.96, p < .001) and
Mongolian speakers reading Mongolian (MNS) (B = 2.83, SE = 0.61, Z = 4.57, p < .001).
However, there was no statistically significant difference between the preferences of MNS
and JNS.

8 100% 1
2
<.01

S 7% A P
% p<.01
S 50% A
()
()]
8
& 25% A
o
&

0% 4 INS MNS CNS

N =25 N=23 N =20

Figure 3: L1 attachment preference in native speakers of Japanese, Mongolian, and Chinese

3 Experiment 2: L2 processing of Japanese by Mongolian and Chinese native speakers

To investigate the effects of the properties of native language processing on L2 processing,
we took advantage of the difference in RC attachment bias between Mongolian and Chinese
native speakers who learn Japanese as their L2.

Both Japanese and Mongolian language native speakers have a high-attachment bias,
which we reported above. Chinese native speakers have a preference for the low-attachment
interpretation when resolving structural RC ambiguity. Therefore, our predictions were as
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follows: In the process of RC ambiguity resolution in Japanese as an L2, Mongolian L2
learners should prefer the high-attachment interpretation due to the influence of their L1
processing preference. Chinese L2 learners of Japanese, on the other hand, should prefer the
low-attachment interpretation if they are influenced by their L1 processing bias.

3.1 Method

Nineteen Mongolian L2 learners of Japanese (MJ) and 21 Chinese L2 learners of Japanese
(CJ) were assigned the Japanese version of the questionnaire used in Experiment 1. The
results were compared with the results from the Japanese, Mongolian and Chinese native
speakers in Experiment 1. The proficiency of all L2 speakers was either N3 or N2, based on
the Japanese-language proficiency test, which has five levels from N1 to N5, the easiest level
being N5 and the most difficult N1.

3.2 Results

The comprehension accuracy of all participants in the two learner groups was higher than
90%, based on the responses to the filler sentences. Here, we describe the results of
Mongolian L2 learners of Japanese and Chinese L2 learners of Japanese, respectively, and
summarize them at the end.

3.2.1 Results of Mongolian L2 learners of Japanese

The results showed that Mongolian L2 learners of Japanese prefer high attachment at a rate
that significantly exceeds the chance level (NP2: 69%) (Z = 2.01, p < .01). We further
compared these results with those from Experiment 1 using the LME model, with the speaker
group as a fixed factor and participants and items as random factors. Analysis showed the
high-attachment bias in Mongolian L2 learners of Japanese was not as strong as that of
Japanese native speakers, with a marginally significant difference between the two ( =-0.83,
SD = 048, Z = -1.71, p = .08). The fact that the percentage of NP2 which indicates
high-attachment in Japanese native speakers was higher, as shown in Figure 4, which might
indicate that the Mongolian L2 learners of Japanese have not yet attained target-like
processing even though their native language and target language have the same attachment
preference.

100% -

)

Q

S 75% -

&)

2 L

o

Z 50% A

(@]

)

(@]

3

® 25% -

% JNS

o reading MNS MJ reading
o Japanese reading Mongolian  Japanese
0% = N=25 N =23 N =19

Figure 4: Attachment biases for Mongolian L2 learner of Japanese



Eruditi 3 (2019), Section 1 (Original Research), 1-13, Bai.

To verify that the difference is caused by the influence of L1 processing bias on L2
processing, the next section analyzes the data from Chinese native speakers learning
Japanese.

3.2.2 Results of Chinese L2 learners of Japanese

As displayed in Figure 5, the results showed that the Chinese L2 speakers of Japanese have a
low-attachment bias that significantly exceeded the chance level (Z = 2.35, p < .01). We
further compared these results with those from Experiment 1 using the LME model as in
3.2.1. We found that the observed bias in Chinese L2 readers of Japanese (CJ) was not as
strong as that of Chinese native speakers who read Chinese: there was a significant difference
between Chinese native speakers reading Chinese (CNS) and Chinese learners of Japanese
(CJ) who read Japanese (p = -2.73, SE = 0.57, Z = -4.79, p < .001). We also confirmed that
Chinese learners of Japanese were more likely to choose a low-attachment reading compared
to Japanese native speakers reading Japanese (f = -3.69, SE = 0.63, Z = -5.84, p <.001). The
results indicated that the attachment preference in these L2 learners is a hybrid between that
of L1 Chinese and L1 Japanese readers.

100%
(0]
2 p <.01
£ 75% -
O
N
o
Z 50% -
s ]
(O]
()]
8 25% -+
S p<.01
o
£ 0% - JNS CNS reading  CJ reading
N =25 Chinese Japanese
N =20 N =21

Figure 5: Percentage of NP2 choice in three groups

3.2.3 Comparison of the two learner groups

To examine the relationship between processing-bias similarity and processing-bias influence
from L1 to L2, we focused on the comparison between the Japanese native speakers and the
two L2 learner groups. The results showed that there was a significant difference between CJ
and JNS (B =2.74, SE = 0.56, Z = 4.84, p < .001), as well as between CJ and MJ (B = 1.85,
SE =0.49, Z =3.74, p <.001), while the difference between MJ and JNS was not significant,
as shown in figure 6.
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Figure 6: Attachment biases among learner groups

3.3 Summary of the results in the two learner groups

The experimental results from the two groups of Japanese learners whose L1s are Mongolian
and Chinese respectively, indicate that the processing bias from each L1 is inherited in the
learner’s L2 processing.

4. Experiment 3: L3 processing of Japanese by Mongolian-Chinese bilingual learners

To investigate the influence of both L1 and L2 on L3 sentence processing, we surveyed
Mongolian-Chinese bilingual learners of Japanese (MCJ). We examined their processing of
structural RC ambiguity in Japanese using a questionnaire survey. Our predictions were as
follows: 1) If L1 predominantly influences L3 processing, Mongolian biases would appear
and MCJ would prefer the high-attachment interpretation, similar to Mongolian native
speakers learning Japanese (MJ); there would be a significant difference in processing
preference between MCJ and CJ. 2) If L2 predominantly influences L3 processing, MCJ
would strongly prefer the low-attachment interpretation, similar to CJ; there would be a
significant difference in processing preference between MCJ and MJ.

4.1 Method

Twenty-four Mongolian-Chinese L3 learners of Japanese (MCJ) were assigned the Japanese
version of the questionnaire used in Experiment 1. The proficiency of all L3 speakers was
either N3 or N2 based on the Japanese language proficiency test, which has five levels from
N1 to NS5, with N5 being the easiest level and N1 the most difficult. Mongolian native
speakers in China are mostly bilingual in Mongolian and Chinese, because Mongolian is their
native language, and Chinese is the official language of China. Chinese is acquired in units of
lessons of 5 days per week, 45 minutes per day, from the first grade of elementary school
until entering university. There are also many opportunities to use Chinese in non-school
environments, such as through television programs and other media. After entering university,
students often switch between the languages depending on the situation, such as using
Chinese in public places and Mongolian in private places. All other education is conducted in
Mongolian.

We assumed participants’ capabilities in both languages to be similar to those of native
language speakers based on their entrance test results. When a Mongolian speaker in Inner
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Mongolia Autonomous Region participates in a college entrance examination, they must take
language tests in both Chinese and Mongolian. Perfect scores on these tests are 150 points,
but it is required of all students to get more than 100 points on both tests. All participants in
the study were sophomores at Inner Mongolia University. The students had a high level of
cognitive and academic language skills. In addition, in order to ensure that the level of their
knowledge of one of the languages was not particularly low, Can-Do-Statement tests were
conducted in Mongolian and Chinese. The Can-Do-Statement test is a test to examine what
tasks can be done in foreign languages with respect to four skills (reading, writing, listening,
talking) by the learner's self-report. In this research, we asked each experiment participant to
evaluate the contents of each item according to three categories: possible, incompatible, and
impossible. All participants were ranked at or near the highest level for all items in both
Chinese and Mongolian tests. An analysis based on the Wilcoxon signed-rank test indicated
no significant difference in test results between the two languages (Z = .16, p = .74). Based
on this result, we proceeded with the experiment on the premise that the participants were
equally fluent in both languages.

4.2 Results

The comprehension accuracy of all participants in this group was higher than 90.4% based on
the responses to the filler sentences.

As displayed in Figure 7, the results showed that the MCJ learners have a
high-attachment preference that significantly exceeds the chance level (56%) (Z = 2.15, p
=.03). We further compared the results of MCJ with those of Japanese native speakers and
two learner groups using the LME model as was done in 3.2.1. The results showed that the
clear bias of MCJ was not as strong as that of either NS or MJ. MJ showed a stronger
preference for NP2 than MCJ did (B = 0.64, SE = 0.35, Z = 1.78, p = .07). In addition, the
JNS preference for NP2 was significantly stronger than the MCJ preference (f = 1.44, SE =
0.44, Z = 3.26, p <.01). This result showed that MCJ are influenced by Chinese, so their
preference for high attachment was weaker than that of MJ and JNS. On the other hand, the
results also showed that the MCJ preference for NP2 was significantly stronger than that of
the CJ (B = -1.42, SE = 0.46, Z = -2.43, p <.01). This suggests that the MCJ may also be
influenced by the processing bias of their native Mongolian language.

100% -
<.01
% p=<20 p<.01
S 75% -
N
o
zZ
5 90% -
% p<.01
£ 25% A
38
e 0% - N=25 reading reading reading
Japanese Japanese Japanese
N =19 N =21 N =24

Figure 7: Attachment biases among L3 learner group
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To summarize the above results, MCJ are strongly influenced by Mongolian processing
biases when resolving RC structural ambiguity in the Japanese language. However, they are
also influenced by Chinese, and there was an interpretive difference between the MCJ and
Mongolian native speakers learning Japanese as an L2. A significant difference in the choice
of NP2 between MCJ and CJ indicates that L3 sentence processing is influenced by the L1.
These results indicate L3 processing is also influenced to some degree by the L2, given the
significant difference in the choice of interpretations seen between MCJ and MJ. There may
be at least two reasons why the influence of Mongolian on MCJ L3 sentence processing is
greater than that of Chinese: 1) The syntactic similarity between the target language and the
learned language may be a factor. Compared to Chinese, there are many similarity of
syntactic features between Mongolian and Japanese like word order, case markers. 2) There is
a possibility that the influence of languages that match with the interpretation bias of the L3
is stronger, and the influence of languages that do not match is weaker. We will address these
issues in the future.

5. Conclusion

The purpose of this research was to examine the processing bias for structurally ambiguous
syntax of relative clauses in Japanese, Mongolian, and Chinese and to consider the influence
of the L1 on L2 processing. Furthermore, it also aimed to investigate the influences of the L1
and L2 on L3 sentence processing.

First, in the questionnaire survey that examined L1 sentence processing, the results
clearly showed that Japanese and Mongolian have a high-attachment preference, while
Chinese has a preference for low attachment. Particularly for Mongolian, this is the first time
this has been shown in the empirical data, and it is considered to be new knowledge for the
field of sentence processing research. Next, in the questionnaire survey that examined L2
sentence processing, Japanese L2 learners with Mongolian as the L1 were found to prefer the
high-attachment interpretation, while Japanese L2 learners with Chinese as their L1 preferred
the low-attachment interpretation, which supports the influence of an L1 in L2 processing.
Finally, in a survey of Mongolian-Chinese bilingual learners of Japanese, this group showed a
stronger preference for the high-attachment interpretation than Chinese native learners of
Japanese, but their preference was weaker than that of Mongolian native learners of Japanese,
which also suggests that these bilingual learners were influenced not only by their Mongolian
L1, but also by the biases of their Chinese L2. In other words, this survey showed that the
sentence processing of an L3 is influenced by both of the already-known languages. This may
be evidence that the more similar the processing features of the target language and the
known language, the stronger the influence will be. The results for L3 sentence processing
not only suggest a relationship between sentence processing and similarity of processing
features between languages but also add a new direction to L3 sentence processing research.
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Abstract

The aim of this study is to investigate Japanese L2 learner’s development of
discourse patterns, hedges and reasoning expressions in the Head-Act of refusals. I
analyzed cross-sectional data of refusal situations collected by oral discourse
completion tests from 13 high-elementary, 19 intermediate and 13 advanced level L2
learners as well as 62 Japanese language native speakers (NS).

Results showed that as the L2’s proficiency level advanced, the discourse
patterns, hedges and reasoning expressions of the Head-Act became similar to their
usages by NS. However, it was also evident that there are some hedges, such as
“lya”, “-soo-ni-nai”, “te-iuka”, “kanji”, “dekireba”, which NS frequently use, but
L2 learners, even advanced ones, hardly use. Moreover, advanced L2 learners do not
distinguish between “node” and “kara” as it should be according to social distance
to an interlocutor.

Based on these findings, a selection of learning items is suggested to help L2
leaners appropriately and efficiently express refusals according to their proficiency
levels.

¥ —U—F: WHEEE G, B0, SEHmIEESD, REERAANY —2, ~o Y

Interlanguage Pragmatics, Refusals, Pragmatic Knowledge, Discourse Pattern,
Hedges
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1 ICHIT

Wr ok, RESCEIEE R & L AR, REROITENZ R T DR RO TA TH D (Austin
1962, Searle 1976) , ¥R DOFKGEATAHDEITICHTZ>TIE, dELTIL, BOLOITADOHW
FRTPICER IS B2 ZENROOLND, EFEFBHZ, B0IiX, #HFOKRITIEZ HNR
W L EBIRADITETHDHID, HED T = A X &8 9174 (FTA) & 72 % (Brown and
Levinson 1987), = ZC, GG L F&LEE LHTF L O RAFRBEBHMERF O -0, YUZOREFEAT
B Lo THELDIARHMEZBEIT_RATOENOSFEN T R 2 HE L ENNEL R D, T
bbb, W0 OFTICHIZ-> T, ELTFIL, YUZOSETHORMNEEMICERT D
EWV O FRMME LT E OBRE RIFICHRS E WO BRIAEEZ IR RFL 2D, TOSEETEI%
ITHOZERRDLENDIDITTHD (FER 1995),

ST, BARGEICBITZ2W0 o HSiEEHmOMEILX, HOEEELRESE T EkTE
F L AARENEFEOARBLHBR L bDONEL, BAREO LB OWFZILE R ORR
D7, D7, Wi OFERGRIRENNED X ) AR ZRTEEINDDONIIRAT
HY, FBRO200FEMENRED L INTHKETL2OMNIONVTHREATSH 5,

T T, AREFIETIE, IRRLY, Wik, ERRO B ARFEFEEOW Y 2RI o8 T %
ZEIZEY, W AEMmNRE I OREREEZMNT LI EERRDL, TLT, &
LNT-FERZ S L ICHREEB OREEIT.,

2 SEATHRSE L AR EERE

2.1 AKWFEIZI1T S 3 DD B ri— BT THF5E & DB D H—

AW TIE, FEHEOW D ICET 2EMHRNEORERBEEZMAT LV BHO L
L, B oFEHO [Rw] L TEE] ICESZH T, RO 3 HEBARED LB
Wi 5,

F9, [AF) & TEfE NEDOXIRBIANY - THREINDLDN, DFED, FOL
I IR NEFETHWr D BIR R BI D DDNZHOWNT, T &EAT 9, AT TIE, TRF) & TEH)
72 TRL, WY OSTETEICR LN E L DFKICHOWTEEE & AARGERESSE (L
T, NS) & DhEZITV, TOMEEZH LN LTWNDER, B SY = 22600k
2N, TARAE 1, SRETEO B EIREMICERT S Z i, THb ) IHTFLoBRE
RIFIZHRSZ LI ThY, MEORMIEFZ L5 Z LT, 2 50fERHEICEDL5EE
R I ORZEE M BETHI N TELHEEXS, 2HEELT, EERICEDOXL
g~y Y 232K PHOWLNTWEDONESNT D, s ABGRE BIFICHESTZDDE
B L LT~y VOHBMEAZ O T52 T, VI 2 B2 ABBEROTZDD
SR oRERREEMA XL LBbhs, 3ABIL, oL hsiEEEHNT M8
B OREMTONDONESIT 5, THE) 208 _25KBUIH 7, /7, 7, ViR EH
BAFET D, TSRO BB ONEFF I 5 i SEE S 7EI13 5% < 5 5 A (% 2008,
I 2011 72 &), Wro OBRER S &V o T2 IEEETT 2 IRHME L2 E TldZenWic o, Bl
DB &2 SRR OB BB X5 2,

ABFIETIE, Eilko 38220 THY O FEH 2RI T2 2 &I Lz, HAGE
BA~OIGHICIE, 20X )12, FHEOSEORM AL N L, #5582 EICBES
5 ETHE LEOBRDZTENFGLNDEDTIIRONEBZ LML TH D,
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2.2 BrooGHRIZ B S ST

A ARGEFEE OW D O FHIIZ DN T OEITHFZEITEZ N (45T - FEF 1993, REH: 1993,
BERR 1995, 1/ w7 T 1997, T 4 —T 2004 70 &), B - B (1993)1F, EEE
BB L 32 BB ARGEFSEE X, REETR) 2HFE 0170, EH) 2 NS Lo £H
T 5 EIRRTND, BBHE(1993)%, FHENR YT 47 « RT A bR ADHIE & L CHERE
% MEFRER) HREO 0 IEL ) MUERR) 22 <HWDOIZR L, NS ITRE 722
L CWr o Zak~, £, WriEzZEl T 7o mEBLZ W Tz SRR L TV 5, R (1995)
WD e, NSITEBICREDL ST, 9 ] 20820126 LT, HEALEEITHL
VAT T 232 AR H s 0o, 52, VT 0—7 (2004)F % A
NFBEFTBBCTHEHE N DIT 28, £ LT, BEEOEHRIEEICLY NS HNE<H
Wb REEH] 2iTbenZ ta2EfML TS,

NS DOWFZEIE, FEE & NS DK Y O I OAESCEERE) B O FEHFRBERE O REFE % B
LT LTWDEN, WTFNOMZES H EFEF & NS O 2k L2 0T, SikeED
B OB GEEZ WIS, b LI, R—%EEFEOEBEBRZHWICHE->72b O TIER
Weh, BRT e R 3 AR EETHS, £2C, FEKICEAL TIE, TRAT) & THEH)
EWVHWY OFEEEFHEERT HHKICERE YT, TORMO/ X =20, k&Y, +
e, ERRIZE->TEDIITHBINTNDLDONHLMNTT D,

2.3~ B B T

Ny VLW IS Z B ANICE A L2 D1 Lakoff (1972) T& %, Lakoff (1972:195) 1%, ~v
Th B EEETDEE] LERL, “sortof” X “kindof” A EZFDOFILE LTHEIF TV
Do Ny VOMREE, KEL, ARICKT D TRMEEMN) 2R THESL, GELTLHEET
ORRREZRMIE 572 E NMBRICEDL S (8] © 229038 5 & i1 5 (Nittono 2003,
(I 2011), 1, SEH - JITQR012:3)1%, AiEZ [AIREMESRREEME, LM EmERAED
RS R THEE), %E % [ERICKT 256 L FO#R 2 (FEEEHEE) ZEMS 720,
BHESCEE e CORGFENREEMEI T TH8HE) L LTWa, HELRTNE LR
W2 R, SEEEREEEN X THIE L TV DA DT TNt nHr 2 EThod, Bz
X, TS 2 Thuywo, REETH0R) NEbd, kKTHEREWET) L) RBEETHM
ENTBEITRTEOBEEZ SN, A LEWERWET] OEAIE, %EOKELZE-
(1 1992),

AARGELEEZE O~y V2GR UIMZEE LCiE, 1WI011) E¥EM - JEIT(2012) 232
B D, 1JI(2011)1%, OPI (Oral Proficiency Interview)7 — % %z T, HARGEFSEH DRE
TN~y PR Z 5 L, ~y POEFOBBEHALNIL TS, Wk s &, R
KREERIID ENDITHE ST, ~y VOBEREENE L D720 TR TRMIME] O&RE
ERONy COMEHANEY [tk OWBEEZROEHABEZ L LW, W, RO
YR - JITQROR)IZBWTHEfM I TW5D, JH - JITQ012)IE, v—A T LA T—H
ZHWT, W0 OFEHDO~y IZONT, wEFERFEGES & P EFEREEES & B ARER
PR A OEHAERE L, TORE, FEFITIERTH-TH, HABENEGE LD~
COBLTEEL DN EERHLTWD,

AWFFETIX, ~v Y%, Nittono (2003), [1)I1[(2011), HEH « IT(2012)% &1, [Bif/R
NHBIRE RO, FBEENE EIITREFTATALZEMT DA FF OB L ERT D,
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ZL T, Wi oEETICAOSNDI~y UL, WD LW SEEITENCRT S FTA B A + 7
TU—E L THRET D EEZD, HITHIEIC L DAL o T2 BARZER B DO~y D
RS, Wi &0 FERITENCE W THRERICA N D O ZARIETIEH NI L, W
DATENC BT D2~y POEGOBEEL M LT,

2.4 PEHORIBIIZEEP S 1T

N7, T, T EOBREOBGOIARFIZE D 2 SREEAME (£ 2008, &H 2011)
TiX, TOEGIERF L BRI ER SN TE 2, &%, #IFRE2IT, FESME, IEEE
S LN KO ICEBHABOD I WREADGHERANIER D Z L2 EfHL WD, £,
T/ LR ONBEDOBEND, HREORK BRI EEWIE ) ~BENET L L
TW5b, W, 2O7—2 T, 7 (Bl ) >H 7> 7 OHBlET 7=, &HEQ2011)
I RE O REWTITZE 24T\, SR RIC- W, (A5, # 8, >F 05, /5, ) =]
DOIE, BWEAER T Tk, Hh =Bz > 0080, ) OIEICHERS RO EfERL
TW5, W EHEBABRRUTE L LZFZETldeni=o, FABRROBICHEZEICHER S
L8 EDOBENLOSHTIF AT TR LT, 72, 7 [#Hi) & ] Thoubn
TWARWED!, BROTREZLTH IR FIESL>D0, F7-, BT & RBECHBT
L00, REHORMPR D S,

2.5 AWt Hig EofstiRe

ARFZED BHIE, BAGEZBENM VAITENCB W THIY O EEH 2 E o X ) i Eo K
A2 CEETL200EHLNITHIETHDS, BERMICIE, TFICKDERTHRT A
I (Oral Discourse Completion Test, LA F Oral-DCT) 2L > THLNTT—X 2 AT, #
FHT WY SAREICKT AW ACR T S TRA & TEEH ) OFIEEREY 13 4,
ik 19 4, bk 13 £ 2 PRI 0T L, RO 3 SOMFERRE A 4%, £ L C,
BONTRERND SFERNIIS U AAREHE ~DORBEZIT I,

(1) W0 OEBEFLORE Y — 212, EOXHRBHEOBBENRLLND DD,

(2) BTV OFHEERICEHN DI~ VI, EOXLIREBEOWEBENRLND DI,

(3) o oBEOSFEERIC, EOLOBREBOBBENRRLSND DD,

W, HEE LT, HAGERGESE 62407 — X L0\ %,

3 ER#IE

31 EBRpHE

TR, HNARFZOFEZT 1V EOLZHBBFLAETH D, FBIL 19 o5 26
%, YRR 212 5% (EEERZE 17) Thoto, BEOHABBREIZIEE 1 » ARIET,
I AR TORENEE > T D 2 ELLNICIT b,

U %2008)Tlx (7] OB & EEOEEMNF U2 E 5 D TEEIET 258 LT\ 5,
TORBFZETCIE, TEIEEIC T AT | & TKEEICKTT 200 1 & 9 RIIC X @ VIS T
+, 0T 5,
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Ak%@fv4xfybﬁﬁw:v&w1(@ﬁ%¥)#gVNw7(%&)if%5

. OREFZE I, LL 2% W], L3 ~5% [H#k, L16% [ k)
kb,’@EK BRSNS T — &2 T Uz, W F O NBUX, Pk 13 44, ik 19
&, E#R13 4 THHoTz (F1), £z, I E T 5 NS I, 8L 5 FELL EEEREICEA
TWD, EEELFL A RFBIESRTIFE R4 (BrE374, &M254) T, HHE 18
~22 ik CEHFH 19.3 5%, EEHERA 1.18) ThoTz,

®1 TAHANE

AXZDOLANIL | A | AFROLAIL F1E5E
2 (Rt ) 13 Wk HEEE64, PEE3A, NAYEE - R E G AV IV EE - ZARER 14
3Pk T) 14 ik Jeiho4, MEEE3L, AL EE3L, RAYEE-FERE - AT X i 14
4 (k) 4 WeREA
5 (% ) 1 HHEFE 14
6 (k) 13 % HPIEGE T4, WIEESS, HiE14

3.2 Bt DRI

HEATAOLGE X, TERE T 280 ) & HKEICHT 280 1 C, SEE0OMTE, THE
S5HAFEDLXIZTRITANAL b EF (LT, k7D TEEOMO B WERE (LT,
G ) REO L ZTFTRIRFFEOKN (LT, KNI MO BRWREFEOKN (BLF,
BRI L L, R2OMAEDETIRIEHRE LTz, [+ -] 13E I 5 LIHEEE (BB
CAEEMEEE (EF) ofFEThHD,

®2 FEOWKREMF, DAIHEEE, HRA0HEE

No. HEETH KR HFE DRI GRER) R RiERE (ET)
Bl W1 ERISBINOFEVEWD 5] + +
#  dBFE2  #HAES—F  —DFEEWD i - +
#3 A3 7 vERE HICEET5FHVEMD KA + -
#4  AEEE4  BAESR—T 4 —OFVEED B - -
5 K1 PREOEEEND 5] + +
#6  xHEIE2 Bl oML OFEVOKIEEIT D Je ik - +
#7  HKEE3 RO /) — MESEKEE D LN + -
#8  aHk#EH4  GloBi L OF RV OEREEZ N D B - -
3.3 EBG

AEBRT, WEBTEINTRNAE G Z, FORWITIS U-RKiEL 5 m Ol X, EBRBH
FIXZFOBFEFINETHIETHE LD (W) 225 L9 Oral-DCT TH 5, BAKH
IR 1B () DORE DRI AR L, [E0NIRE A, Ho7eb E 90w ) nEk

AU A A NERBRIT, TR, FB%E, CUE, SPOT (Simple Performance-Oriented Test) (/)
At 1996), FifiE, (EX6720, ZORRITRAIHEISND,

18



Eruditi 3 (2019), Section 1 (Original Research), 14-28, Beuckmann.

LTAHATTFEWN, HEOREFLME KD D, BEZBOTEDOMFOIRIFICK L TR
FAELTLLESY, BiET2EE1E, TNENORNTHDNYSES LE 25D 07035
FEEITHOTCLKTIEE W] EHUR LT, LT, HTORFELERLIHAEOEF X2 — ()
) X EboT=b &, WY DORFLITo-THLY, ZORELZHEELTHEDLo-, M,
NS 23T D HURIZIBARFETITo 72, 851, FALL #ZH=EDa s o — X OEFRGkE Y 7
FEHWTITo720, IC La—F— |l S LEBA bbb o7, IR 2 ER & iR T
LEICIE, R2D8 DKWL, $EELE LT HKEIT D, TEIFTS) L, 5 16
DWW E T X B LT,

(1) #4: % @FH4, #HAESN—T 4 —OFWEW D, BHK

HRTEIFERICVET, KEOF Y U RREHENTNDE, 2O —4r A2 TWARWMIORBWAEIZ2WE LK, b
RIZEZFOREFZO SEMFEICHER TR L TET, BECF—HCLR—-F 2B bbb T8, 0%
HIZRICAEZBEL ChEEA, LEFXADO L ZATHS BOO 21 BOFER DO RR—TF 4 —IZhbRI-EHFE N E
Lz, FEENS—T =X ROBEDOK 8K HTT, I L HEA TWIZT N ESFHITE > TWARWAEAE S /R
—T A —IZERDEI DT, TOAFEERI VWWERTEEBNET L, LEOHAR ZHWZWEBo THETA,
FREIEN D, TOHIFT I ENTEEEA,

2) b—, ALSY, TXRICLTE?2HDE, B roZEBRARAMTETE, 5% O4MH,
AR T, TNTEBOKIINN—T 41— L L9 EESTT, KT NZ20ndns,

34 UKIZR

Wr o OFMEIZIE, RA (T2 228, Bl (MCLS Ty 2 l), @5 TZ0AR
S L), REOHKR (L LEERBIEE-SER] 72 E) B DN, KIFETIL,
BEH - JEITQ012)IZ 72 By, Wi o TEHEEE] & U CHiET 5 TRA) (1 THE-o72E5)
LT JCHom) A GDRFEICESEY T, QEEEBRRATDL, 4)
T B O, GOIIRFEBBIC L2568 DHEHTH 5,

FE L ORENL, SCHALE Lz, AWFEO—3EE301E, FKaEpl()~3)D 1)) TrREnk
AT GINE 72D, W, AW T, WO [T &) 2T REEN, FEE
WCEENLHE, TUDRREZNREEZET 256 TH-oThH, TOMNREZEH—%
FESLERRE LTc, WHEEDETE E AN L DOR S o7 dTh D, —HibGLORE
TEFH LD O — ANDO HARGERGEGEE DTV, RBEICHEN D =581 3HiE LEEICE -
TbLbOERA L, £, Rl BB, BEROREFHRICE LT, “ANHB L, —8F
1% k=967 TIEHENFEN O ST, FEVITEER— N TIT-o 7,

(3)NS-MO1* #1:%1Eh7% 1, ERIRBMOFE LW S, L
H—EED—FE-Tr—, | THAEFb Lo —EARATTIFE—, HHFETERVA
TTE—, |HOEES AVITIIBHEEEICZ2 > TWZATTITE, £HbroEXFEE VI
ETNNTT—2

REH ORI, NS=HARBRBEY, M=BIE, Pk, BRRAREEEREFT.
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(4)NS-FO7 #2 : xt#hif 2, #AENS—T 4 —OF 2D, Sk,
Z—F I NWEEWNTE, BIBITED DA TT L, [ThEEA, FEBBDTES X
WET, |

(5) Wikt B (HE) #4: HBFE 4, BEASA—T 1 —OFVEWD, HK

HO—, LTHLITOARS, |b—, bizLid—, WHFRNTT, |A—, bELIZETY
[tLwiELLc, b—, FA BB EFo0FR, [ETHTHh, L THLIbARS
V. |- Chh—AERIZE THEDTE I, [BHTLEI, [ThHELA,

4 FERELELE

4.1 B0 OFZEL D[N — 2

AT, FEHEE 1 OB O FEHOREM ANZ — 2R THWE T, B oFEHO
BB Z — 0%, [RAIoA), [RAI—B ), [#i—->Rm), Hiok) O, [Zofh
(RE[HEEH BRI ) ) OS5 AAF—V B FEL, R1ZH5E, NS b¥EEEDL IR
AlDO A R TRA[-EE ] (T, THB—->RA ) b L<IE EiHoA] 2l THr 58
MASH Y, SRR ERIL NS EFEEFTIIETWD L o2icHxzxd (K1), L, Zih
ZHAGERRIIBNCA D IR 25 (K2),

M2IcionD Xk olD, kg, dfk, FERTERAZ—ITRR->TWS, F8E
O ITRAIDOH] & TRA—=BH] &) XZ—0F, #IkiZY, Hk, EHRolEicb72<
2o T\, Fiz, UIROFEFIZZ N AE =% TR0 [BRO&] TlEdbd b
OO, IR DI & [RA->HE | ONE — o DOF TR FRFEE L0 b URIZE D,
o END, Tl 285K 0 4 ['RA[) ThHDH I & EFEBAITIRR DM S
FROFEE L VPRFEEEITRNE NI ZENER D, UROFEEL, WD Lo E
FEATENO B A S RANCER T 72018, £ TARADORTEZIT-720, ETARAE2ET
MOBHELRITZVTHEVIERFCTHY 22T L2 & d, W 2R LI<&EITT
HEWIRIZBWT, £9 [RA[] 2R DIFFICHh7R > TWBHR, HA] 2R~z
Wr o EMFENOAMCRML B E R, Thbb, BRI ARBEREZRDSE VD fEN
PENSHRDE, TRA[] OATIIART+GTHDEVIDITTHSD, W, NS [RAfDA] T
WD 7r — AR ENDN, 4.2 TRRE~Ay VEFEHATDHZ LI ->T IRAOH] 12X
AT DR KTT D5 A=V 2 fHE LTz,

BB O] ZRCTHDEENE, kLY ke ERTEL, ke Bfko [#H
DOFH| X NS Ko bHEIEREmroT, [RA) ORFELZBRAT [HBOHL] B DHZ &I,
[ARW ) OFFEEBRARD LD H ANMBEFRE L BaFicRChrrlmErnmEsd, LnL, —
5T, TBREOZH] TIIE Y OBKPHENIEDLRVAEE LS5, TICHED LT,
B O] OFIGNB NS L0 bR EOFEEHFETELholob ) Z i, Ffkl D%
B, BRI ABMREUE 21T 2 AR H 500t Lz,
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- WEREF
(n=104)

Hh#k (n=133)

= T E (n=341)
mNS (n=496)

= _E#R (n=104)

m NS (n=496)

1 EREANEZ—2 EEEHFELELNS H2 BXREENEEM/Z—2

4.2 FEEICHNW S~

ARETIE, WMHERE 2 O REHO~y POGHREREEDEBLRIZONWTIHRARD, KT —
HTROTZ~y UOHIL, NS 1T 947, FEEFIL 434 2 o7-, —HKiEHTZV D~y D
BB LT ARSI OEY L7220, ~y VEIENS DIEINEZ N ERbroTz,
HAFEOLJUIZ LD —RiEHTZ0 D~y POITHONWT, —Tl BSOS 2177
R, IWKETHEZEDRBD LI, HAFEO LU

2,00 156 NEHBEEICREE S 2 TVWD I ENRDbhos Tz
1,60 128 .o (F(2, 42)=23.89, p<.01), Tukey D% 8 Ll & 47
1,20 0,83 Sl LT H, Mk, ik, Bk, WIRb 5%
080 | 042 KETHEZNRBO LN, ZDOZ b, ~y¥
0,40 FERHBIZHEATEO L~ LIZE LT A 5 Z &R
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Abstract

The Process Oriented Guided Inquiry Learning (POGIL) framework is a
student-centered teaching method that has been used extensively to teach core
science content while simultaneously developing process skills such as teamwork,
critical thinking, and oral communication. The activities used in this approach
follow a learning cycle that begins with exploration of a model, proceeds to concept
or term invention, and is followed by application of the newly acquired knowledge.
More than 15 years of research has validated the effectiveness of this method for
improving student outcomes. The use of POGIL as a mode of instruction in
science-focused English courses has not been directly investigated. This paper
describes the observations of student engagement with class materials and learning
outcomes following introduction of POGIL activities into two courses: a compulsory
academic writing course for first year undergraduate students and an elective
science-based Content Language and Integrated Learning (CLIL) course taken by
first- and second-year undergraduate students at a national university in Japan.

Keywords: POGIL, inquiry-based learning, CLIL, student-centered science learning,
English for specific purposes, Japanese higher education
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1 A brief introduction to POGIL

Process Oriented Guided Inquiry Learning (POGIL) is a student-centered framework in
which students work cooperatively in self-managed teams and the instructor acts as
facilitator. This approach was founded on constructivist principles and puts students in
the position of taking an active role in their learning. The POGIL framework has been
implemented primarily in high school and undergraduate science classrooms, in place of
lecture, although guided laboratory activities following the same principles are currently
being developed in the United States. The POGIL Project (http://pogil.org) is the
official organization responsible for disseminating POGIL material and provides a
significant amount of resources and training geared towards implementing the
framework in the classroom, including creating activities for specific subjects in biology
and chemistry. Furthermore, the POGIL Project has developed a network of
experienced POGIL practitioners who can provide peer feedback for instructors who
create their own activities.

In this manuscript, I will briefly discuss the principles of the POGIL framework and
some of the data supporting its success. Then I will discuss the applicability of POGIL
toward a language learner context. Finally, I will provide a reflection of my experience
using POGIL in two classes: Active Learning of English for Science Students (ALESS)
and a science-based Content Language and Integrated Learning (CLIL) class. For a
more detailed reading of the principles and the constructivist theories on which POGIL
is based, readers are encouraged to see descriptions in previous publications (Hanson,
2006; Moog, 2014; Moog, Spencer, and Straumanis, 2006).

In the POGIL framework, Process Oriented means that the learning environment is
structured so that students will develop important process skills, or so-called life skills,
such as critical thinking, oral communication, and metacognition (Figure 1). This
happens through a cooperative learning environment where students work in teams of
three or four and each member is assigned a specific role, thereby giving them
responsibilities that ensure the success of the team. For example, a team of 4 students
might include a manager, a time-keeper, a recorder, and a reporter. The manager is
responsible for ensuring that each team member is participating in discussion and that
the team reaches consensus for each question answered in the activity. The time-keeper
watches the time and ensures that the team can complete the activity within any stated
time limits. The recorder is responsible for writing the final, agreed upon answer, and
the reporter acts as the spokesperson for the team when speaking with the teacher or
another team.

The definitions I have provided are not fixed, and roles can be defined flexibly
depending on the instructor’s preferences. For instance, in a three-member team, the
manager may need to take on the role of time-keeper. Depending on how the facilitator
has designed the course, teams often contain the same members for multiple sessions or
throughout the entire semester. As a result, team members rotate through the roles,
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providing each member opportunities to develop various process skills. Other roles exist
as do other modes of implementing them, which I discuss below.

Guided Inquiry refers to the use of a three-phase learning cycle and carefully
scaffolded questions to guide the students through an activity (Figure 1). Central to the
effectiveness of these activities is the use of models, typically diagrams, graphs, or other
graphic representations of the information or data that students need to complete the
activity. In a typical POGIL learning cycle, students begin in the exploration phase,
during which they are directed to the relevant parts or information contained in the
model. Next, students enter the concept invention or term introduction phase. During
this phase, students use the information gathered in exploration to form a generalized
concept. This often involves defining a vocabulary term or a set of rules. Finally,
students enter the application phase, in which students’ understanding of the concept is
tested by applying the knowledge to new contexts. A complete POGIL activity will
often entail multiple rounds of the learning cycle. For a complete example of an activity
I have used in my own classes, and to which I will refer later in this manuscript, please
see the POGIL Sample'.

Process Oriented Guided Inquiry Learning

| Development of process skills ‘ I Learning cycle activities |

Information processing @

Critical thinking Concept
Exploration invention/term

Problem solving introduction
Oral & Written Communication

Teamwork
Management
Self-assessment and Metacognition

Application

e o o o o o

Figure 1. Schematic diagram representing the various dimenions of POGIL.

Because this framework is student-centered, the instructor’s role is that of facilitator.
While students work through an activity, the instructor provides guidance and support
as needed. For example, when a team is struggling to find an answer, the instructor asks
guiding questions to help orient students instead of simply providing them the answer.
The instructor also plays an important role encouraging students to reflect on their own

! https://pogil.org/educators/become-a-pogil-practitioner/curricular-materials/biology/pogil-activities-
for-high-school-biology - the link to a PDF file is labeled as “STUDENT VERSION OF
PROKARYOTIC AND EUKARYOTIC CELLS ACTIVITY”, which is found below the words
“Sample Activities”.
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learning. Through these interactions, the instructor is able to actively monitor student
progress, focus, and understanding of key concepts.

A number of studies have shown that classes taught using the POGIL framework
improved student performance. For example, courses taught with POGIL are associated
with lower student attrition rates and higher grades (Farrell, Moog, and Spencer, 1999;
Straumanis and Simons, 2008; Walker and Warfa, 2017). Additionally, students
enrolled in large lecture courses achieved higher scores when POGIL was incorporated
as a component of the course (Hanson and Wolfskill, 2000; Lewis and Lewis, 2005).
Furthermore, student responses gathered in these studies indicated a preference for
POGIL classes compared to traditional methods.

2 Science students are language learners and POGIL helps overcome this hurdle

For students to become experts in any field, they must master the vocabulary, phrases,
and collocations associated with that field. Without this knowledge, they are unable to
actively participate in the conversation. This is certainly true of science, which is
riddled with an intractable amount of specialized terms. A pair of studies has shown that
the amount of new vocabulary found in secondary level science textbooks is greater
than what is recommended for middle and high school foreign language courses
(Groves, 1995; Yager, 1983). The seventh edition of the Oxford Dictionary of Biology
(Hine and Martin, 2016) includes more than 4500 entries specific to biology,
biochemistry and biophysics. Furthermore, 250 new terms were added since the sixth
edition of the Oxford Dictionary of Biology published in 2008, demonstrating the
constantly evolving nature of scientific language.

While the sheer number of terms students must learn is already a formidable
challenge, it is compounded by the fact that some scientific terms known as multivalent
terms, have multiple meanings. For example, the word cel/ in biology refers to the most
basic form of life, whereas in chemistry and physics a cell refers to a battery. Yet, in
meteorology, a cell is a part of a weather pattern (Ryan, 1985). Therefore, it is crucial
that when terms are introduced, they are presented with clear reference to the
appropriate context and with guidance so that students can properly connect the
vocabulary to the underlying concept. Furthermore, it is essential that students have
time to incorporate these terms into their lexicon, namely through practice by discussion
with peers and the instructor. Indeed, focusing first on the concepts and then on the
technical terms and jargon may be a more efficient route (McDonnell, Barker, and
Wieman, 2016).

English-language learners (ELLs) who are enrolled in science courses where the
language of instruction is English face an additional burden in that they must learn the
language of science using their non-native language. For example, a case study of
Spanish-speaking English-language learners enrolled in high school chemistry in the
United States reported that the challenge of understanding the content was impacted by
a lack of competence of content-specific vocabulary (Flores and Smith, 2013). The
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authors of the study concluded that real-world examples or scenarios, which serve the
same purpose as the model used in POGIL activities, would provide helpful guidance
for students to become more familiar with the vocabulary.

It has been suggested that in order for scientific terms to be learned meaningfully,
they should be connected to what the learner already knows (Wandersee, 1988). As
mentioned above, the POGIL approach promotes student understanding by first having
students explore a well-designed model. Students make observations, collect
information, and finally use the acquired knowledge to define a concept or term through
discussion with their team members.

For example, in a biology class that aims to teach students the key differences
between prokaryotic and eukaryotic cells, students must first master the vocabulary and
concepts related to cell structure and components in order understand the differences
and eventually discuss more advanced topics in biology. Understanding the differences
requires mastery of vocabulary and concepts that students will eventually need in order
to discuss more advanced topics in biology. A typical teacher-centered lecture session
might begin with the lecturer outlining the agenda and then displaying two cells, a
prokaryote and eukaryote, on a PowerPoint slide. The lecturer will then proceed to
describe the various parts of each cell while explicitly noting which parts are shared and
which parts are unique to each type of cell. Along the way, the lecturer is introducing
and defining even more new terms. This becomes an exercise in which students race to
write down as much as they can before the lecturer moves to the next term. During this
interval students have little time to process the information. Ultimately, copious
information is presented to make a few key points to the students, namely that
eukaryotic cells are considered to be structurally more complex than prokaryotes and
that their DNA is contained in a nucleus. At this point, the definitions of cell parts are
not as important as helping the student arrive at a conceptual understanding of the
differences between eukaryotic and prokaryotic cells.

The same topic, as taught using a well-designed POGIL activity, follows a different
path (Figure 2). Model 1 of the POGIL Sample presents students with different types of
bacterial cells. These cells are classified as prokaryotic cells, although students are not
yet made aware of this fact. The activity instructs students to make observations about
the different cells and draws their attention to various structures and the location of
DNA within the cells. Model 2 of the POGIL Sample repeats a similar process using
plant and animal cells. These cells are examples of eukaryotic cells, but as with Model 1
students are not made aware of this fact. Again, the scaffolding of the activity’s
questions is designed to specifically draw the students’ attention to the location of the
DNA. Furthermore, students are asked in an extra step to compare the types of cells in
Model 1 and Model 2 with respect to their complexity. Next, Model 3 of the POGIL
sample uses a small language lesson to introduce students to the terms prokaryote and
eukaryote which leads students to describe the differences between the two types of
cells. Finally, students are asked to provide definitions for the two cell types. At this
point, students have acquired the necessary vocabulary to provide a simple definition
written in complete sentences.
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Model Primary goal of the guestions Phase of learning cycle
1 - Three types of bacterial cells * Identify structures found in the cells Exploration
* Locate DNA
2 - Animal and plant cells * ldentify structures found in the cells
* Locate DNA Exploration
* Discuss complexity of cells as shown in
Models 1 and 2
3 — Structural comparisons * Using information from all models, define Concept invention/
the terms prokaryote and eukaryote term introduction
(language building)
* Describe how the analogy of an efficiency
apartment and mansion applies to Application
prokaryotes and eukaryotes (language use)

Figure 2. Structural summary of the POGIL Sample. The phases of the learning cycle as shown
in Figure 1 have been mapped onto each model.

Upon completing the POGIL Sample students will likely have many questions about the
definitions of each part of the cells. Although this is natural, it is important to note to the
students that defining the parts of the cells was not an objective of the lesson. The
learning objectives for the lesson were not included in the POGIL Sample, but as
written in POGIL Activities for High School Biology (Trout, 2012b, p. 51), they are:

“1. Identify the essential components of prokaryotic and eukaryotic cells.
2. Identify the major structural differences between an animal and a plant cell.
3. Compare and contrast the structure of prokaryotes and eukaryotes.”

Defining the cell parts is the topic covered in the subsequent lesson and is achieved
through a similar pattern of inquiry (Trout, 2012b, pp. 53-61).

The POGIL approach as demonstrated in these activities does not assume the
students’ knowledge of the key scientific vocabulary. Instead, the students acquire the
necessary vocabulary through exploration of the models and discussion guided by
carefully scaffolded questions. They then use the acquired knowledge to define the
concepts and terms. The team-based learning environment gives students an opportunity
to repeatedly practice using the terms in the proper context.

There are currently a number of well-constructed POGIL activity books, such as
POGIL Activities for High School Biology (Trout, 2012b) and POGIL Activities for AP
Biology (Trout, 2012a), that follow a scaffolded structure throughout the entire book.
Activities found later in the books often require students to use vocabulary acquired in
previous activities. A good example is the acquisition and repetition of the terms
initiation, elongation, and termination, which are used to describe nearly identical
processes in the three topics of DNA replication, RNA transcription, and protein
translation. These topics are traditionally taught sequentially, therefore the opportunity
for repetition is tremendous.
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3 POGIL as a framework for teaching science-focused English courses in
Japanese higher education

The POGIL Project provides training workshops and opportunities to learn about other
teachers’ experiences. While attending such a workshop, I learned that POGIL has had
positive effects on their students’ spoken English in science content courses, even in
settings where ELLs are mixed with native English speakers (personal communication).
Furthermore, a recent study on the use of guided inquiry learning in an ELL classroom
indicated that this method has potential for promoting students’ use of English during
the study of chemistry (Adams, Jessup, Criswell, Weaver-High, and Rushton, 2015).
The aforementioned information and an understanding of the structure of POGIL
activities provided motivation to investigate if this method could be useful for teaching
science-focused English courses in Japanese higher education.

In the Autumn of 2017, I began introducing POGIL activities into my classes.
Specifically, in Active Learning of English for Science Students (ALESS), I used a
POGIL activity to teach students about experimental design. Students enrolled in this
compulsory course are first-year science students. In ALESS class, students design and
conduct a scientific experiment, which serves as the motivation for writing a scientific
paper in the Introduction-Methods-Results-Discussion format. Through this course,
students improve written scientific English communication. Furthermore, the course is
taught using English as the medium of instruction.

I have also used POGIL to teach a CLIL course focused on molecular biology,
genetics, and evolution. This course is part of the intermediate level of English series in
the University of Tokyo’s Junior Division. Enrollment in this course series is
compulsory during the first or second year, however students may elect a specific
course based on descriptions found in the university’s course catalogue. It should be
noted that not all students receive their first choice. Indeed, the CLIL course I taught
was a mixture of science and humanities students as well as a mixture of first- and
second-year students. Among the science students, most indicated that they elected this
class. Among the humanities students, one specifically chose this course as the student
was planning to switch to the sciences. Based on an in-class survey I conducted,
students’ prior exposure to the concepts taught in this class varied widely, regardless of
whether the student was enrolled in the sciences or humanities. For this course, POGIL
accounted for greater than 50% of the in-class activities.

In both courses, I used material that was designed in the United States for native
English speakers in secondary school or first-year college undergraduates. The activity
used in ALESS was shared with me by one of the organizers of the July 2017 POGIL
workshop. The materials used in the CLIL class were taken from the previously
mentioned POGIL Activities for High School Biology (Trout, 2012b) and POGIL
Activities for AP Biology (Trout, 2012a).

Although the material was designed for native speakers of English, in both
instances students readily engaged with the material. For example, in the ALESS class
activity, students’ self-assessment of the activity’s English indicated that 66% did not
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find the level of English to be a significant barrier to completing the activity. On the
other hand, 33% did indicate that the English was a significant challenge. As evidenced
by specific student comments, difficult terms could be understood by referring to the
models and students with higher English-speaking proficiency could provide guidance
to those with lower speaking proficiency.

Overall, students were very diligent about maintaining the discussions in English as
much as possible. They also did not hesitate to ask questions when they struggled to
produce answers. I suspect that the careful scaffolding of POGIL-designed questions is
essential to promoting discussion in English. In the earlier portions of a POGIL activity,
particularly during the exploration phase (Figure 1), questions focus on small chunks of
information, thereby lowering the cognitive load. This may allow students to focus
more on English output. By the time students reach more complicated questions, they
have already discussed in English the information and vocabulary necessary to reach an
answer using more complex scientific English. This is certainly an area that warrants
further research.

As mentioned above, POGIL emphasizes the use of three- or four-member teams
and each person is assigned a specific role. This key component is critical to the
development of process skills (Figure 1). From my observation, students tended to take
their roles seriously, however in some instances a gentle reminder of their
responsibilities was necessary. After POGIL-taught lessons, students were asked to
reflect on their performance in their role. They were asked to state which role they took
and encouraged to discuss what they felt they did well and what needed improvement.
This information was used as a guide to monitor that students were experiencing a
variety of roles as well as to check that students were addressing their self-identified
weaknesses. Overall, students demonstrated a strong willingness for self-improvement
and based on students’ assessment of their learning gains, more than 80% responded
that work within the teams helped them to improve both scientific knowledge and
English proficiency.

In addition to the student roles described earlier, I have also used the role of reader
in my classes. As the name suggests, the reader is responsible for reading each question
to the team. This promotes speaking and also helps to keep the team together in
discussion because no member can begin a question before it has been read.
Furthermore, the reader was implemented as a rotating position. This means that each
question must be read by a different member of the team. This helped to ensure that
team members were always engaged in speaking English.

Generally, answers to questions in a POGIL activity do not require complete
sentences. However, some questions explicitly instruct the students to provide the
answer using grammatically correct, complete sentences. In an ELL setting I felt that
students’ English language development would benefit from writing all answers in
complete sentences. This proved to be a challenge for students initially. However, after
providing them a strategy for rearranging a question sentence into a statement sentence,
teams were able to progress more smoothly (Figure 3). This strategy appeared to be
particularly effective in the exploration and concept or term invention phases. However,
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questions in the application phase are more challenging and this rearrangement strategy
does not readily work. Nonetheless, through team effort, students were able to write
detailed answers in complete, mostly grammatically correct sentences. Moreover, they
accomplished this using the vocabulary acquired during the activity. While students did
express frustration over the requirement to write answers in complete sentences, many
also stated that it was an important skill to practice.

Strategy for writing complete sentences in
your answers

Rearrange a question sentence into a statement sentence:

Example 1:
Question: A glycosidic bond connects which two types of monomers?
Statement (answer): A glycosidic bond connects two monosaccharides.

Example 2:
Question: Which two atoms are connected by a dipeptide bond?

Statement (answer): A carbon and a nitrogen atom are connected by a dipeptide
bond.

Figure 3. Image of a PowerPoint slide that was presented to students to provide them a strategy
for writing in complete sentences. These questions are connected to the Biological
Molecules lesson found in POGIL Actvities for High School Biology (Trout, 2012b, pp.
45-51).

The requirement to write all answers in complete sentences lead to two problems. One
problem was a large burden on the part of the recorder. Although the team is
responsible for reaching a consensus for the answers, the recorder does the writing. To
address this issue the recorder became a rotating position thereby spreading the
workload more evenly. Furthermore, the recorder was encouraged to read the answer
back to the team. The second problem is that the requirement to write all answers in
complete sentences requires more time. The activities used in the CLIL course were
originally designed to be completed in approximately 50-minute sessions by students
who are presumed to be native English speakers. However, in a class composed entirely
of ELL students and with the complete sentence requirement, activities required nearly
100 minutes to complete. In some instances, activities were split over two class sessions.
Addressing this issue may require selective use of the complete sentence requirement or
redesigning activities to be used specifically by ELLs.

To speak fluently and accurately about science, a student must acquire a significant
amount of specialized vocabulary and phrases. This is true regardless of whether the
learner is conversing in her native language or a second language. Well-designed
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activities following the POGIL framework allow students to build the necessary
vocabulary and phrases while engaging in active discussion with their teammates and
the course instructor. Furthermore, language development occurs simultaneously with
content acquisition. I have begun using POGIL as a method to promote English
language development in science-focused English classes and have experienced an
increased level of student-student and student-teacher engagement compared with
lessons that do not use a POGIL approach. However, these interactions should be
investigated more thoroughly by video recording. Furthermore, results of in-class
quizzes and analysis of student reflections indicate that students are also acquiring a
sufficient understanding of the scientific content. For example, students were never
explicitly told the similarities between DNA replication and RNA transcription.
However, when asked to describe the similarities in an impromptu written assessment,
over 75% provided correct responses using proper terms and phrases.

There is still much work to be done to optimize this method for an ELL class. For
example, developing a strategy to draw students’ attention to language embedded within
an activity and how to use that embedded language to develop their own language skills.
Therefore, I propose that further research should be conducted to investigate the use of
POGIL as a framework for teaching science and English in Japanese higher education.
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Abstract

This paper examines the importance of measuring learners’ motivation to learn
foreign languages and investigates the relevant diagnostic methods. Previous studies
(Miyamoto et al. 2014) have applied expectancy-value theory to examine the specific
characteristics of the motivation of learners of English as a first foreign language
(EFFL) and Russian as a second foreign language (RSFL). Miyamoto et al. have
indicated that the RSFL learners had lower ‘utility’ scores and higher scores in terms
of time and effort ‘costs’ compared to the EFFL learners. Based on the findings, it
appears that expectancy-value theory has great potential for use in the examination
and comparison of the motivation levels of different groups of learners. However, the
data collected were analysed to compare the group of learners studying English as a
first foreign language (EFFL, a compulsory subject) and those pursuing RSFL (an
elective or compulsory-elective subject, meaning that learners have to chose a
prescribed number of subjects from a set group of subjects). Thus, the form of
education—compulsory versus elective—may also influence these differences in
motivation.

The author of this study employed the framework of Miyamoto et al. and compared
their results with the motivation of the learners of Russian as a first foreign language
(RFFL), a compulsory subject. A questionnaire survey was distributed to 69 first-year
students and 60 second-year students at the Russian Department of Sophia University
to collect the original data for this study.

The results of the study revealed that the motivation of RSFL and RFFL learners
is still higher than that of EFFL learners. The fact that English is obligatory for all
learners, regardless of whether they want to study it or not, may help explain this
finding. On the other hand, despite some limitations, learners of Russian have a greater
degree of freedom to choose Russian or some other language as an elective or even as
a compulsory subject. However, this research also uncovered a difference in the
motivation of RSFL and RFFL students, suggesting that distinct strategies should be
employed to improve the motivation of learners of Russian as a compulsory or elective
subject.

Keywords: motivation, comparative approach, Russian learning, compulsory and
elective subjects
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