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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. Eruditi is 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 JNS 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  
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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)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).  
 
 
 
 
 
 
 
 
 
 
 

 
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, Fernández, 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, Fernández & Petrova, 
2003), Dutch (Brysbaert & Mitchell, 1996), French (Zagar, Joel Pynte & Rativeau, 1997), 
German (Hemforth, Konieczny & Scheepers, 2000), Greek (Papadopoulou & Clahsen, 2003), 
Hindi (Vasishth, Agnihotri, Fernández & Bhatt, 2004), Italian (De Vincenzi & Job, 1993), 
Brazilian and European Portuguese (Costa, Maia, Fernández & Lourenco-Gomes, 2006), and 

                                                        
 
1 The phrase structure in the paper contains only the full phrase level for reasons of simplicity. 
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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.  

(2)  

Dareka-ga   [RC barukonii-ni  iru� joyuu-no  mesitukai-o   utta. 

Someone-NOM2   balcony-LOC    was     actress-GEN    servant-ACC   shot 
 
 
 
 
 
 
 
 
 
 
 
 

 

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

                                                        
 
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] [NP jyoyuu-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) 
(Kırkıcı, 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 Egq-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: 
JNS: 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) (β = 2.06, SE = 0.52, Z = 3.96, p < .001) and 
Mongolian speakers reading Mongolian (MNS) (β = 2.83, SE = 0.61, Z = 4.57, p < .001). 
However, there was no statistically significant difference between the preferences of MNS 
and JNS. 
 

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 (β = -0.83, 
SD = 0.48, 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. 

Figure 4: Attachment biases for Mongolian L2 learner of Japanese 
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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 (β = -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 (β = -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. 
 

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 (β = 2.74, SE = 0.56, Z = 4.84, p < .001), as well as between CJ and MJ (β = 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 N5, 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 

0%

25%

50%

75%

100%

JNS
N = 25

CJ 
reading Japanese

N = 21

MJ 
reading Japanese

N = 19

Pe
rc

en
ta

ge
 o

f N
P2

 C
ho

ic
e

p < .01



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

 

 
 

10 

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 JNS or MJ. MJ showed a stronger 
preference for NP2 than MCJ did (β = 0.64, SE = 0.35, Z = 1.78, p = .07). In addition, the 
JNS preference for NP2 was significantly stronger than the MCJ preference (β = 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 (β = -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. 

 

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 
“iya”, “-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.  

 
:  

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



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

 

 
 

15 

1  
 

 (Austin 
1962, Searle 1976) =

=

(FTA) (Brown and 
Levinson 1987)=

=

1995 = 

=

= 

=

= 
 

2  

2.1 — — 

= 

=

NS
=

=

2.3 =

=

=

= 2008, 
2011

= 
=

= 



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

 

 
 

16 

2.2  
 1993  1993

 1995  1997  2004 =  (1993)
NS

= (1993)
NS
=  (1995)

NS p

=  (2004)
NS

= 
NS

NS

< = <

= 

2.3  
Lakoff (1972) =Lakoff (1972:195) 

7sort of8 7kind of8
=

(Nittono 2003
 2011)= (2012:3)

=

=

 1992 = 
(2011) (2012) 

= (2011) OPI (Oral Proficiency Interview)
=

=

(2012) = (2012)

=

= 
Nittono (2003) (2011) (2012)

=



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

 

 
 

17 

FTA
=

= 
 

2.4  
 2008  2011

=

=

= = (2011)

=

1

= 
 

2.5  

=

Oral Discourse Completion Test Oral-DCT
2 13

19 13 =

= 
= 
= 

= 
62 = 

 

3  

3.1  
= 19 26

21.2 1.7 =

= 

                                                        
 
1 (2008) = 
2 

= 



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

 

 
 

18 

A 3

= 13 19
13 = NS

A 62 37 25 18
22 19.3 1.18 = 
 

3.2  

= +
= 

 

o  

( (

)

,

-

.

/

3.3  

Oral-DCT =

(1)

                                                        
 
3 SPOT (Simple Performance-Oriented Test)

 1996 = 

o :  

 � ��� ��� ��� �	
� ��� �!��

jf����g� #%� ����� ��n	h�
�k	h^T\�e�
�eac]Vc�eYT��i	�

kf���g� #&� ��� ��m	h�
�k	hX`Td�k	h^T\�e�
�eUbdZ��i	�

lf���g� &� ��l	�

mf���g� #� �
�i	�

nf��g� #%� ��� �
�o	h�
�m	h��i	�

 



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

 

 
 

19 

= =

= )(

= =

=

=

=

= (2)
=

NS = LL
IC =

16
= 

(

) =

= 

3.4  

(2012)
=(3) (4)

(5) = 
= (1) (3) |

=

= =

= =

4=.967 = 
 
(3) NS-M014  #1: 1  

=|
=|

| 
 

                                                        
 
4 NS= M= F= = 



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

 

 
 

20 

(4) NS-F07  #2  
=| =|

=| 

 
(5) #4  

=| =|
=|

=| =| =| =| 
 
 

4  

4.1  
=

9 9

= NS
9 9

NS =

=

=

9

= 9

9 =

=

=

=

= # NS
%)

=

NS =

=

=

NS
=



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

 

 
 

21 

4.2  
=

NS 0 . =

NS =

(	

F ) ) 2) %/0 31% ( =Tukey
,	

=

= NS
=

NS . )

NS =

NS
=

=

=NS
=

o :

N

0,42
0,83

1,28
1,56

0,00

0,40

0,80

1,20

1,60

2,00

NS

.



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

 

 
 

22 

o

� ��� � �������� � ��� �������� � ��� �������� � ��� � �������

#� <M=@�%&( � #� <M=@�(' � #� <M=@�(' � #� <M=@�%% �

$� 3A�#"& � $� �.�$* � $� �.�%" � $� D�#( �

%� /B�($ � � %� 3A�#+ � %� 3A�$( � %� 3A�' �

&� ND�'% � &� ���#* � &� ���#% � &� BS/h0�% �

'� 0�&' � '� D�#% � '� 0hD�+ � '� ,IPh��hN�# � �

(� >6I.�&% � (� /K6QB-�* � � )� /K6QB-�) �
� �

)� D�&$ � )� 0h9.�) � *� BS/f(g�

*� A.6>K�&" � +� BS/�( � +� 3=4.�& � � �

+� �.�$( � #"� N�' � � #"� NhBh;R.�# � � �

#"� N�$' � #$� A.6>KhB� �& � ����3E����?E�OQB/=:_[W�

##� -LhBS/�$% � #%� >6I.h/B�% � � � �

#%� B�$# � #'� ND�$ � � � � � � � �

#&� LILI�$" � #(� ,IPhL=GPhLILIh��B0Oh;3Eh5�# h;R.� �# � �

#'� 9.!9.CB-�#) � � ����3E��L����?�OQB/=:_[W� �

#(� ,IP�#( � � � � �

#)� 5�#%  � � �

#*� ���#$ � �

#+� /K6QB-�+ � �

$"� >-./�) � �

$#� �7�( � �

$$� @/�' � �

$%� ?1QF�& � �

$&� ;3Eh��B0Oh,-C2h���$ � �

$'� J:-h6h;-Hh8=/2hB/B/h4@�# �

� ����3E���C�OQB/=:_[W�

 
=

NS
, NS

=

=

=

=

 2011 = 
=

=

 NS =

                                                        
 
5 = 
 



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

 

 
 

23 

 
 

 
 
 
 

 
 
 

 
 

 

NS  

 

 

       
  

  
 

        

  

=

=

NS
=

=

=

 2011 =

= 
 

 

 

 

NS
=

Al-Gahtani and Roever (2018)  
“well”

= 1
(language socialization) (Schieffelin and Ochs 1984) 

= 
 

4.3  
=

=

= =

=

=

= 
NS =

=

=



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

 

 
 

24 

=

=

=

p =

= (+ )
=

 2011 = 

NS =

NS = NS
NS ( )

= 

 2000 113

 1998 87 =

 2000 =

(2011 273)
=

=

6=

 

                                                        
 
6 (1997) = 
 



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

 

 
 

25 

 

  

 

0%
10%
20%
30%
40%
50%
60%

.
+

(n=86)

(n=149)

(n=134)

NS (n=440)
0%

20%

40%

60%

80%

100%

S

0%

20%

40%

60%

80%

100%

.+

0%

20%

40%

60%

80%

100%

.+

0%

20%

40%

60%

80%

100%

.+



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

 

 
 

26 

 

5  

= 
 

(1) NS 9 = 
(2) 9NS9 9 =  

 
(3) 

=

= 
(4) = 
(5) NS = 

 
(6) 

= = 
(7) NS = 
(8) = 
 

2

=

=

= 
=

9 =

= 

=

=

= NS
= 

=

=

= 
 



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

 

 
 

27 

6  
 

= 
  

 
κ < C

 = 
 

 

2000
 

1993
79 41-52. 

 1997 6

6 7 97-112. 

1993 2 6

 28 2 1-40. 

1995 6 6 7 10
22-32. 

1996 SPOT
6 201-236. 

2011 GENKI: An Integrated Course 
in Elementary Japanese II [Second Edition]  

1997
45-76. 

1998  II  
 

2011
  60 211-218. 

1995 6

87 79-90. 

2000 I  

2012
14 1-19. 

2008
 



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

 

 
 

28 

1992 5 5

11:9 105-116. 

2004
6

121 46-55. 

2011 OPI
57 124-142. 

Al-Gahtani, S. and Roever C. (2018) Proficiency and preference organization in second 
language refusals. Journal of Pragmatics, 129, 140-153. 

Austin J.L. (1962) How to Do Things with Words. Oxford: Oxford University Press.  

Brown, P. and Levinson, S.C. (1987) Politeness: Some Universals in Language Usage. 
Cambridge: Cambridge University Press. 

Lakoff R. (1972) Hedges: A study in meaning criteria and the logical of fuzzy Concepts. 
Chicago Linguistics Society papers, 8, 183-228. 

Nittono M. (2003) Japanese hedging in friend-friend discourse. Unpublished 
dissertation. Columbia University. Teachers College. 

Schieffelin B. and Ochs, E. (1984) Language acquisition and socialization: Three 
developmental stories and their implications. In Shweder, R. and Levine, R. (eds.) 
Culture Theory: Essays on Mind, Self and Emotion. New York, NY: Cambridge 
University Press, 276-320. 

Searle J.R. (1976) A classification of illocutionary acts. Language in society 5(1) 1-23. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This work is licensed under the Creative Commons Attribution-NonCommercial-NoDerivatives 4.0 International License. To view a 
copy of this license, visit http://creativecommons.org/licenses/by-nc-nd/4.0/ or send a letter to Creative Commons, PO Box 1866, 
Mountain View, CA 94042, USA. 

 



Eruditi 3 (2019), Section 2 (Pedagogic-Methodological Practices), 29-40, Ellinger. 
 
 

 
 

29 

Reflection on the Use of Process Oriented Guided Inquiry Learning in 
Science-focused English Classes 
 

James Ellinger 

The University of Tokyo, Center for Global Communication Strategies  
ALESS Program 
 
(Received January 2019; accepted May 2019) 

 
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 Sample1. 
 
 
 
 
 

 

 

 

 

 

 

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 

                                                
 
1https://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 cell 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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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. 

 
 
 

 
 

 
 
 
 
 
 
 
 
 

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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