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Abstract 
 
The study investigated the experience of language brokering in highly proficient Chinese-
English bilinguals where 50% of them were language brokers. Essentially, language brokering as 
a phenomenon is the activity of informal translation to facilitate communication between persons 
and languages. Predominantly from first- and second-generation immigrant households, brokers 
take on many different settings and materials to achieve these informal translation activities and 
tasks. It has been shown in previous studies, that brokers tend to be more agile and dynamic 
across languages. The present study used counterpart idioms to test language brokers and non-
brokers recording their accuracy. The counterpart idiom judgment task tested idiom type 
(decomposability and familiarity) in both English and Chinese language directions [e.g., English 
direction “kill two birds with one stone”, answer “⼀⽯⼆⻦”- pin yin: yī shí èr niǎo (figurative 
meaning in both English and Chinese – “to succeed in achieving two things in a single action”)]. 
Findings showed that brokers similarly scored in decomposable idioms (D) and non-
decomposable (ND) particularly in Chinese. Non-brokers showed significantly differently in 
both decomposable (D) and non-decomposable (ND) idioms where decomposable idioms (D) 
scored greater than non-decomposable (ND) in Chinese. Both groups responded more accurately 
in D than ND in English. Overall, brokers had a higher accuracy than non-brokers and responded 
more similarly across languages, idiom types (decomposable and non-decomposable), and 
familiar and unfamiliar idioms.  
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1.1 Background 
 
1.1.1 Immigration, Language, and the Canadian Landscape 
 
The Canadian linguistic landscape is constantly changing. Immigrants are becoming more and 
more an integral piece of the Canadian landscape bringing with them their languages, cultures, 
and experiences. As per Statistics Canada, in 2023, 23% of the Canadian population was foreign-
born. These new immigrants continue to add to the growing population in many diverse ways. 
Nonetheless, not all the new immigrants come equipped to face another language, culture and 
experience, especially if they have spent a lifetime in their own language and culture. This role 
and responsibility usually fall to younger new immigrants (Tse and McQuillan, 1995; 
Weisskirch, 2010; López and Vaid, 2016, 2018; López et al., 2017, 2019), connected to these 
family and community groups who have acquired the host nation’s language either through 
natural exposure, education or both and can seamlessly translate from one language and culture 
to the other through their individual experiences. They are the glue of the greater community and 
help in many ways shape the Canadian experience for the newcomers. 
 
The activities of these individuals assist, facilitate, and support new immigrants in different kinds 
of settings and with various resources. As linguistic and cultural ‘go-betweens’, these informal 
translators take the moniker of “brokers”, defined as those who perform informal translating task 
in different settings for their family, elders, and community members (Buriel et al.,1998; 
Weisskirch, 2006, 2010; Vaid, 2008; Katz, 2014; López and Vaid, 2016, 2018, López et al., 2017, 
2019). The phenomenon of language brokering has been looked at in various studies throughout 
the continental United States and Canada. Of particular interest for this study is the work of 
Belem López from Texas and Jyotsna Vaid from Montréal. There has been also considerable 
literature on the phenomenon of brokering in other areas. Interestingly, both researchers 
mentioned above come from areas that are rich in bilinguals and new immigrants, setting the 
groundwork for the study of brokers and brokering activities.  
 
This does not discount the experiences of certain linguistic and cultural communities which have 
become more prevalent recently. Whereas most of the children and adolescents being examined 
in López’s works amongst numerous others (López et al., 2017; López and Vaid, 2016, 2018) 
were mostly born in America, in Canada there is a different kind of immigrant group that is 
prevalent: foreign students. Older adolescents and young adults who are very proficient in the 
host country’s language are already becoming more and more commonplace (STATSCAN, 
2023). While not all foreign students stay, some of them are studying and then staying in Canada 
as per the government permanent residency programme post-graduation (STATSCAN 2023; 
Citizenship and Immigration Canada). This programme gives Canada a unique make up where 
these students typically tend to bring their families or already come with them for the purpose of 
study and immigration, creating a newly shaped community. In 2021, there were a total of 
924,000 non-permanent residents in Canada, with a total of 202,790 persons holding study 
permits and another 131,560 people holding both work and study permits. Of these non-
permanent residents, 10.5% were from China (STATSCAN, 2023).  
 

https://www150.statcan.gc.ca/n1/daily-quotidien/221026/dq221026a-eng.htm
https://www150.statcan.gc.ca/n1/pub/11-627-m/11-627-m2023039-eng.htm
https://www150.statcan.gc.ca/n1/pub/11-627-m/11-627-m2023039-eng.htm
https://www150.statcan.gc.ca/n1/pub/11-627-m/11-627-m2023039-eng.htm
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These proficient bilinguals are seen in all types of communities throughout Canada, they are 
becoming the norm, including the fact that more and more people are speaking languages outside 
of the two official languages (e.g., French and English).  
 
This brings us to the groups examined in this study. From the number of new immigrants, 
715,835 have been from China, with 71.6% of the Chinese community being considered “first 
generation” born outside Canada. Overall, 4.7% of the population of Canada identifies as 
Chinese (STATSCAN, 2023).  
 
In addition, Statistics Canada reported that 4.6 million Canadians or 12.7 % of the population 
primarily speak a language other than English and French (STATSCAN, 2023). In particular, 
Mandarin is Canada’s most widely spoken language outside of the official two. In 2021 and as 
per Citizenship and Immigration Canada, more than half a million (500,000) Canadians spoke 
predominately Mandarin Chinese at home.  
 
1.1.2 New Immigrants and Language ‘Brokers’ 
 
As a new immigrant community, many new Chinese-Canadians need the functional utility of 
‘language brokers’ as they navigate their new experience. Due to the limited linguistic and 
cultural resources they have, these new immigrants often rely on their English-speaking bilingual 
children and other adolescents to help them in navigating the cultural and linguistic systems by 
translating and interpretating (Katz, 2014). On the other hand, many highly proficient bilingual 
young adults who come for study or both study and work are becoming a more influential group. 
More than sixty percent (60.1%) of these non-permanent residents are between the ages of 20-34 
(STATSCAN, 2023). Generally, this group, including the ones granted permanent resident or 
citizenship status in Canada, have been less examined or studied previously.  
 
1.1.3 Novel Approach to the Field Adding to Previous Research 
 
This study aims to shed some further light on the young adult Chinese-English bilinguals and 
how brokering practice and brokering experience affect them in their new country, language, and 
culture. Tse (1995) and Wu and Kim (2009) were some of the most recent to study language 
brokers from the Chinese community but focused more on a certain subset of Chinese in 
America and on children and adolescents. The present study intends to extend the research of 
Chinese-English bilinguals as it investigates the young adult bilinguals within the Chinese 
community in Canada. 
 
In fact, the Chinese community in Canada has very old roots with the first official immigrants 
coming as early as 1858 for the Fraser Valley Gold Rush (Government of Canada), aside from 
the group of artisans that arrived in 1788 on Nootka Sound for the otter pelt trade. The Chinese 
community has contributed to the fabric of Canada for generations but the community has been 
augmented by a new wave of immigrants coming from mainland China especially in the last 
decades, almost exclusively speaking Mandarin rather than Cantonese and creating a new 
‘Chinese’ community (STATSCAN, 2023).  
 

https://www.statcan.gc.ca/o1/en/plus/2816-chinese-new-year-and-quality-life-among-chinese-canada
https://www12.statcan.gc.ca/census-recensement/2021/as-sa/98-200-X/2021014/98-200-X2021014-eng.cfm
https://www150.statcan.gc.ca/n1/pub/11-627-m/11-627-m2023039-eng.htm
https://www.canada.ca/en/canadian-heritage/campaigns/asian-heritage-month/important-events.html
https://www.statcan.gc.ca/o1/en/plus/2816-chinese-new-year-and-quality-life-among-chinese-canada
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Notwithstanding the investigation into Chinese-English ‘brokers’, the study also aims to add to 
the field of brokers and brokering experiences in general, advancing certain concepts and 
findings which go past the boundaries of language and into the very character of brokers and 
how they fulfill a cultural and linguistic function for new immigrants, transitioning into a new 
and different society. The important studies which have been conducted by López et al. (2017, 
2019, 2020) particularly López and Vaid (2016, 2018) among others have investigated these 
topics previously. Mainly focusing on Latino/a ‘brokers’ in Spanish-English, López and Vaid 
have shown evidence that brokering practice and brokering experience in communities of new 
immigrants is very much an ongoing and rapidly developing phenomenon. The present study 
seeks to further these ideas and support their findings in the Chinese-English bilingual landscape 
of Canada. 
 
1.2 Bilinguals 
 
What does it mean to be a bilingual? Essentially, the term bilingual is commonly used to 
describe someone who can speak or understand two language systems, especially with some 
level of fluency. Being a bilingual refers to the ability of an individual who understands or knows 
the linguistic properties of more than one language system for communication (Hakuta, 2009; 
Verplaetse and Schmitt, 2010). This ability to speak/know more than one language unlike a 
monolingual (Hakuta, 2009) could possibly involve engaging in translation activities which 
could include formal translation or informal translation (i.e., language brokering). Bilinguals are 
also part of a social setting that requires them to use their language systems as needed either for 
study (e.g., education), personal needs (often involving code-switching), or socio-economic (i.e., 
language brokering) reasons (Anguiano, 2018; López and Vaid, 2016). Indeed, bilinguals may 
engage in both formal and informal translation activities depending on the context, participants, 
settings, and situation.  
 
1.3 Informal Translation 
 
In essence and aside from formal translation activities performed by bilinguals, informal 
translation is less studied than formal translation (Garcia et al., 2014; López and Vaid, 2018; 
Rainey, Davidson and Li-Grining, 2015; Vaid and López, 2014; Vaid, López and Martinez, 
2015). The present study strives to support and extend the works on informal translation. Unlike 
formal translation done by bilinguals, “informal translation refers to the act of translation or 
interpretation between two languages in more casual settings, being spontaneous, usually non-
professional in manner, and less focused on accuracy and more focused on facilitating 
communication” (López, 2017).  
 
This type of translation does not follow the same rules, standards, or procedures as formal 
translation does (Tzou et al., 2017), but involves aspects such as code-switching, adaptation, 
interpretation, and paraphrasing. The goal of informal translation is to facilitate communication 
and understanding in the context of two language systems when listening/comprehending, 
speaking, reading, and writing. One way of defining these informal translators would be to call 
them “language brokers” who provide informal translation or interpretation for their parents, 
relatives and community members as a whole (McQuillan and Tse, 1995; Tse, 1995, 1996; 
Weisskirch, 2010; Vaid, 2008; López and Vaid, 2016, 2018).  
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1.4 Brokering and Brokerage 
 
Fundamentally, informal translation, such as brokerage and brokering has as its goal “to facilitate 
communication and understanding of two language systems when comprehending, speaking, 
reading, and writing.” Brokers are “offering informal translation or interpretation for their 
parents, relatives and community members” (López and Vaid, 2016, 2018). In addition, 
brokering activities occur in real time and in everyday settings with more varied types of 
language use including but not limited to idiomatic phrases.  
 
Brokers acquire practical skills by the function of informal translation, which further develops 
their metalinguistic skills beyond those of their peers who do not engage in brokering (Buriel et 
al.,1998). Engaging in informal translation may have both positive and negative effects. For 
example, positive effects would be an increase in the brokers’ self-confidence, self-reliance and 
maturity, especially among children and adolescent brokers (Dorner, Orellana, and Jiménez, 
2008; Weisskirch, 2006; McQuillan and Tse, 1995).On the other hand, brokering could have 
negative effects such as depression, increased stress, and anxiety (Kam, 2011; Kam and 
Lazarevic, 2014b; Wu and Kim, 2009) especially since brokers serve as informal translators or 
interpreters for their family members, friends, or community members and would thus be 
exposed to these effects. In addition, brokers often face emotionally charged situations, dealing 
with sensitive topics, complex legal matters, medical appointments, or even restaurant orders 
involving unfamiliar customs or foods (Morales and Hanson, 2005). All this is adding to their 
dynamic linguistic experience in settings and materials, often beyond their age. 
 
Brokering and the accumulation of brokering experience can start between the ages of eight and 
ten (Buriel et al. 1998). Some brokers continue brokering after going to post-secondary studies 
where they may broker for strangers, classmates or even faculty at the school instead of 
brokering for their family exclusively. Since language brokering may involve dealing with 
different cultural and linguistic nuances, materials and a diversity of settings, this may result in 
different experiences in comparison to non-brokers who do not engage in informal translation 
(e.g., language brokering activities). 
 
1.5 Main Research Problem  
 
After describing brokering, brokers, and the relative effects of brokering, we would like to find 
out how well equipped the brokers are to deal with their translation responsibilities towards their 
family and community. How should one measure how well brokers fare in comparison to other 
bilinguals who do not broker or engage in informal translation? Does the accumulated 
experience of brokering transcend to areas of advanced daily language such as idioms and 
idiomatic phrases? Do these constant interactions of brokers also known as language brokering 
experience play a role in exposing them to idiomatic phrases, which they may have otherwise 
never been exposed to? Do they keep these newly acquired idiomatic phrases in their own 
lexicon to use when needed again after finding out the semantic meaning for use at a later stage? 
These questions amalgamate into the main problem that we hope to answer based on the study 
while filling gaps in the knowledge gained from previous works.  
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1.6 Purpose   
 
Notwithstanding the relative novelty of using counterpart idioms to test language brokers and 
their efforts, there are a number of key aims that the present study of young adult Chinese-
English bilinguals attempts to investigate. 
 

(a) In essence, the aim of this study is to further the dialogue on language brokering and 
brokering experience by studying young adult bilingual Chinese-English speakers; 

(b) To study the ability of highly proficient Chinese-English bilinguals to comprehend and 
interpret idiomatic phrases both familiar and unfamiliar (e.g., familiarity) 

(c) Investigating how well or poorly Chinese-English bilingual young adults do when faced 
with both decomposable and non-decomposable counterpart idioms. How much, if at all 
will idiom’s decomposability help? 

 
1.7 Significance of Research on Language Brokering 
 
The significance of the research on language brokering cannot be underestimated. This study not 
only furthers and extends previous work, but it also looks at a key demographic that has not been 
extensively studied. Another significant aspect is that the experiment utilized counterpart idioms 
with semantic meaning overlaps which is a novel aspect adding to the field of brokering studies. 
 
Let us start by explaining why chose idioms, language direction, broker status, and idiom 
familiarity as variables for this study. Broker status was chosen to strengthen and extend the 
previous studies as discussed above. The study’s expectation was to support the findings that 
these studies made about the agility and dynamism of brokers (Tse, 1995; Wu and Kim, 2009; 
López and Vaid, 2016, 2018). 
 
Idioms, as advanced daily language, are fixed expressions or groups of words used together to 
express a particular idea or concept that goes beyond the individual words together. Idioms and 
idiomatic phrases play a part in language proficiency and the ability to see past the literal 
meaning and into the figurative one through decomposability is very important in achieving this 
feat (Gibbs et al., 1989). Idiomatic phrases have been used in many prior studies (Gibbs et al., 
1989; Titone and Connine, 1994; Tse, 1995,1996; Siyanova-Chanturia et al., 2011; Vaid et al. 
2008, 2016; López and Vaid, 2016, 2018; López et al., 2019; Zhu and Minda, 2021, amongst 
others). Thus, idioms are a very good tool to gauge bilingual’s proficiency in a language.  
 
For language direction, the reasoning was that it would play a significant role in distinguishing 
translation skills between one language and the other. Would bilinguals still favour their L1 even 
when faced with counterpart idioms? Would these highly proficient bilinguals demonstrate 
certain aspects of idiom translation not seen before? Would brokers show more flexibility as they 
switch from language to language because of their language brokering experience? 
 
Moreover, idiom familiarity signified an area which could be investigated as bilinguals tend to 
favour more familiar subject matter when looking at idiomatic phrases (Zhu and Minda, 2021). 
How do brokers fare when processing unfamiliar idioms and how do non-brokers process the 
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same issue would be important to the study.  Thus, familiarity was looked at to study how 
brokers and non-brokers identify and process familiar versus unfamiliar idioms.  
 
1.8 Implications of the Study 
 
We expected that some implications of this study could be beneficial in bridging the language 
and culture gap for new young adult bilingual immigrants by looking at older immigrants with 
some brokering experience and how that experience affects the Canadian social fabric moving 
forward. The study extends previous work while adding to the overall research in the field of 
brokers and brokering. As the society becomes more and more diverse, the findings no doubt will 
help in assisting socio-economic policies in Canada. Even though it may cause them stress, these 
new brokers are gaining valuable linguistic experiences and exposure which can help their future 
careers in businesses, government relations, etc. More research on brokering can also help the 
society as a whole. Any studies investigating the brokering phenomenon strengthen the 
foundations of this unique group and the multicultural society in general. 
 
1.9 Ethical Considerations 
 
With respect to the ethical considerations, there are three main points that were important to the 
execution of the survey and the subsequent study. In respect to the demographic information 
questionnaire, we were aware that the sensitivity of the questionnaire could put an unnecessary 
stress on the participants. Thus, the questionnaire was placed at the end of the survey and was 
completely voluntary as per the letter of information. Participants could exit at any time if they 
wished to not answer it.  
 
Secondly, the questions and their timing were considered so that it does not provide any 
unnecessary stressors on the participants doing the survey. As a result, timing was not used and 
was turned off for the participants. However, according to the test design and as elaborated in 
Chapter III on methods, those participants who took under five (5) minutes and those who took 
over sixty (60) minutes were not included. Thus, no participant felt that there was a time limit 
restricting their answers or completion. However, as per the letter of information, the participants 
were told that the entire exercise should not take more than fifty-five (55) minutes. By removing 
the timing, participants were able to do the survey without any added stress. 
 
Finally, the survey ensured that no participant felt that they were inconvenienced or pressured to 
complete the survey and answer any demographic questions in the concluding questionnaire. As 
mentioned, participants could exit the survey at any time. For those receiving SONA course 
credit, they still received their credits even if they exited before completing the survey and all 
other participants could do the same. Overall, there was no pressure applied onto the participant 
to create stress or inconvenience as the online nature of the survey meant that participants could 
do it are their own leisure.   
 
One could think that having the responsibility to do informal translation (brokering) at a young 
age was a stressful experience in its own right. However, previous studies, in particular the 
recent study conducted at McMaster by Maneetpal Badesha (2021), have shown that most 
brokers felt excited having an opportunity to share their experiences and memories of brokering 
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and discovering that what they did actually was an acknowledged linguistic phenomenon with a 
name. 
 
Therefore, and with the guidance of the McMaster Research Ethics Board (MREB), the 
abovementioned ethical issues were addressed to receive authorization and approval. From the 
potential ethical considerations, the ones stated above were the most prevalent to ensure that 
participants were well cared for and never inconvenienced. This in fact was confirmed by the 
high level of total participation even though it was not compensated apart from knowing the 
participants were contributing to the field of research/study on brokering, aside from the SONA 
participants.   
 
1.10 Limitations of the Study 
 
Initially, the study’s limitations were two-fold. As a result of the test being an online survey, the 
study could have benefitted from being tested in a lab setting under supervision. This would have 
avoided participants using outside materials, group work or engaging in any kind of dishonest 
conduct. However, this was not too much of a limitation as the test survey was randomized and 
subsequently time stamped making it very difficult for group work and the like to be a major 
factor. 
 
One limitation, especially when testing post-secondary young adult bilinguals was the 
overlap/counterpart nature of the idiomatic phrases utilized. Both sets of participants (brokers 
and non-brokers alike) could possibly test highly in decomposable idiomatic phrases, especially 
when there was a shared matched word or phrase presented in the other language. Bilinguals 
with and without language brokering experience may face different levels of counterpart idiom 
comprehension across languages through their overall experiences. Some bilinguals with 
extensive language experience may have a strong understanding of idiomatic expressions (e.g., 
from the extensive study of literature or simply having reading as a favourite pastime), while 
others, with limited language exposure, may encounter more difficulty. 
 
1.11 Statistical Analysis 
 
The main objective of the study was how to best understand the semantic judgement task and 
how it was going to reflect in the comprehension/accuracy scores of the participants. In this 
respect, the study design was developed to account for different variables in the judgement task. 
Idiom type (decomposable vs. non-decomposable) was considered along with language direction 
(Chinese to English vs. English to Chinese) and broker status (i.e., whether the bilingual 
participant was a language broker or not). Since there were three independent variables 
interacting with each other and vis-à-vis the comprehension score (i.e., how accurate each 
participant was on the task presented) which was the dependent variable, a three-way mixed 
ANOVA was utilized. The three-way mixed ANOVA was used to compare the mean differences 
between three independent variables (i.e., idiom type; language direction; broker status) on the 
dependent variable (i.e., comprehension scores) based on the study’s experimental design. This 
was executed using SPSS which will be discussed later in Chapter III - methodology. More 
importantly, this method would need to have a strong statistical process to investigate statistically 
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significant interactions between the three independent variables and their effect on the dependent 
variable. 
 
Further to this, idiom familiarity and broker status were investigated in order to find whether 
there was a significant interaction between the two independent variables on the performance 
score which was the dependent variable. These statistical procedures were critical to providing 
valid and effective insights into the phenomenon of language brokering and will be discussed at 
length in both Chapter III – methodology and Chapter IV – results. Statistical analysis was the 
most appropriate method to explore and analyze the data. The key conclusions were presented in 
Chapter V - discussion.   
 
1.12 Terms and Definitions  
 
In addition to the definitions and explanations provided in this chapter, the below explanation of 
terms and definitions should help to better comprehend these terms when they are used 
throughout the study.  
 
1.12.1 Broker Status 
 
Broker status is a criterion used to differentiate between language brokers (LB) and non-brokers 
(NLB) and it is utilized to organize the participant groups. 
 
Language broker (LB) – A language broker is a bilingual person who does informal translation 
between the sender and receiver of a communication in two languages. This activity could be an 
ongoing activity done on a daily, weekly, or monthly basis, usually with family members and 
other members of their communities. Many brokers are still children and teenagers when they 
first start brokering. 
 
Non-broker (NLB) – A non-broker in this case is a bilingual person who does not engage in 
informal translation activities within their community on a regular basis, even if they have done 
it a couple of times.  
 
1.12.2 Idiom Type 
 
Idiom type in general, and as a term used in this study, is the type of idiomatic phrase presented 
in the experiment. We need to explain here that this use is somewhat contradictory with respect 
to the standard dictionary definition of an idiom as “a group of words established by usage as 
having a meaning not deducible from those of the individual words (e.g., rain cats and dogs, see 
the light)” (Oxford English Dictionary). While some idioms, such as “rain cats and dogs” are 
practically impossible to interpret unless one has learned their associated meaning, other idioms, 
e.g., to have/get butterflies in your stomach allow the language user to interpret the meaning by 
imagining the feeling of having something fluttering in one’s stomach, giving one a feeling of 
uneasiness or anxiety. In our experiment, we have grouped idioms into two categories: 
decomposable (D) and non-decomposable (ND) idiomatic phrases which is in line with previous 
research on idiomatic phrases such as Gibbs et al. (1989) and Titone and Connine (1994) 
amongst others.   
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Decomposable (D) idioms – these are idiomatic phrases that allow the language user to derive 
their figurative meaning from their component words or phrase segments. 
 
Non-decomposable (ND) idioms – non-decomposable idiomatic phrases, on the other hand, are 
those idioms where the language user cannot easily derive their figurative through putting 
together their component words or phrase segments.  
 
1.12.3 Language Direction 
 
We refer to the variable called language direction in our experiment, when the question string is 
in one language and the answer strings (i.e., target string) are in the other language. The below 
examples will show the relevance of this term. 
 
Chinese to English direction (CE) – this is when the initial string/idiomatic phrase is presented in 
Chinese and the multiple answer strings to choose from are in English. The participant has to 
select the English expression (target string) that best corresponds to the Chinese idiom presented 
as the question string. The example below illustrates this:   
 
Example 1.1  
 
QUESTION string – “⼈不可貌相” (pinyin: rén bù kě mào xiàng; literal gloss: ‘man’, ‘must 
not’, ‘appearance’; figurative: “you cannot know what something or someone is like by looking 
only at that person or thing's appearance”)  
 
ANSWER strings –  

A. By the look(s) of things (figurative: “judging by the information available now”) 
B. You can lead a horse to water, but you can't make him drink (figurative: “you can make it 

easy for someone to do something, but you cannot force them to do it”) 
C. You can't make an omelet without breaking eggs (figurative: “it is hard to achieve 

something important without causing unpleasant effects”) 
D. Can’t judge a book by its cover (figurative: “you cannot know what something or 

someone is like by looking only at appearance”) 
 
TARGET STRING – D. "Can’t judge a book by its cover” 
 
English to Chinese (EC) – the same is the case when the study describes the English to Chinese 
language direction, meaning the question string is presented in English and the answer strings are 
presented in Chinese, including the target string.  
 
Example 1.2 
 
QUESTION string - “Not all roses” (figurative: “there are unpleasant things to deal with as well 
as the pleasant ones”) 
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ANSWER strings – 
  

A. 百折不挠 (pinyin: bǎi zhé bù náo; literal gloss: ‘hundred’, ‘folding’, ‘not’, ‘crooked’; 
figurative: “undaunted despite many setbacks”) 

B. 不尽如⼈意 (pinyin: bù jìn rú rén yì; literal gloss: ‘not completely’, ‘as’, ‘people’s 
expectation’; figurative: “there are unpleasant things to deal with as well as the pleasant 
ones”) 

C. 祸不单⾏ (pinyin: huò bù dān xíng; literal gloss: 'misfortune’, ‘never’, ‘comes alone’; 
figurative: “when one bad thing happens, followed by a lot of other bad things that make 
a bad situation worse”) 

D. 经久不息 (pinyin: jīng jiǔ bù xī; literal gloss: ‘prolonged’, ‘ not’, ‘rest’; figurative: “can't 
stop after a long time”) 

 
TARGET string – B. “不尽如⼈意” (pinyin: bù jìn rú rén yì; literal gloss: ‘not completely’, ‘as’, 
‘people’s expectation’; figurative: “there are unpleasant things to deal with as well as the 
pleasant ones”)                                                                             
 
*Note: extracted from the questions in the survey (please refer to Appendix D for the full survey) 
 
1.12.4 Idiom Familiarity 
 
We refer to idiom familiarity when we distinguish between idiomatic expressions whose meaning 
is assumed to be known to participants and those that may be unknown to them. Familiarity is 
related to the frequency with which these idiomatic phrases are encountered by the participants.  
  
Familiar (FAM) idioms are those that a majority of people may be expected to have been 
exposed to during their daily communication and interactions. 
 
Unfamiliar (UNFAM) idioms, on the other hand, are those which are not as readily known or to 
which most people cannot be expected to be frequently exposed. 
 
1.13 Research Questions 
 
There are three research questions posed in this study and we shall repeat them here. Essentially, 
the questions cover the interaction of the independent variables and their effects on 
comprehension scores. These scores give an indication of how bilingual participants (both 
brokers and non-brokers) access and process idioms in this experimental set up. One could 
assume that these comprehension scores could predict how they would interpret familiar and not 
familiar idioms of both types in their day-to-day activities. More importantly, the comprehension 
scores can help identify how brokers and non-brokers perform specific tasks and process 
different types of idioms. The questions we are asking are: 
 

i. whether idioms overlapping across languages influence semantic meaning processing 
for bilingual participants; 
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ii. whether idiom decomposability and familiarity affect semantic meaning processing 
by bilingual participants with and without language brokering experience; 

iii. whether the language direction difference in translation of counterpart idioms affects 
comprehension by bilingual participants. 

 
These three questions form the basis of the study on how the experience of language brokering 
affects comprehension and processing of figurative language. More importantly, the research 
intends to bring novel aspects into the study of this group of bilingual persons by including 
material focused on idiomatic phrases. 
 
1.14 The Hypothesis 
 
Based on these research questions, the hypothesis to be examined in this study is whether brokers 
would have better overall response for different idiom types (decomposable vs. non-
decomposable) and properties (familiar vs unfamiliar), across languages (Chinese vs English), 
and whether they would be more accurate in translation.  
 
For non-language brokers on the other hand, the expectation is to see more influence of idiomatic 
phrase type [decomposable idioms (D) vs. non-decomposable idioms (ND)] and language 
direction [Chinese to English (CE) and English to Chinese (EC)]. We also expect non-brokers to 
be less accurate overall across the variables.  
 
The thesis starts by reviewing the existing literature on language brokering as well as the use of 
figurative language for the purpose of evaluating language comprehension. We then describe the 
methodology used and the testing of the hypothesis, including the research questions, (i.e., the 
experimental design, materials, etc.). Finally, we report and analyse the results through statistical 
means. We finish by listing some limitations of the research presented and some possible 
avenues for further study. 
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2.1. Chapter Introduction 
 
As our research became more focused on brokering, we began to concentrate on different studies 
than the earlier background articles which initially formed the basis of this thesis. The papers that 
constitute this literature review explore the phenomenon of language brokering, comprehension, 
idioms and their properties, and the language direction effects. There is cogent evidence that 
idioms/idiomatic expressions or phrases are, as is shown below in the review, one of the most 
effective tools in studying the phenomenon of brokering.  
 
First, we want to investigate whether the overlap of idioms across languages would influence 
semantic meaning processing for bilinguals. As can be construed from some of the below 
literature, this study attempts to test previous findings that brokers are able to access cross-
language boundaries by using counterpart idiomatic phrases as their stimuli.  
 
The second question is whether the idiom decomposability and linguistic differences (i.e., 
familiarity versus unfamiliarity) would affect semantic meaning processing by bilinguals with 
and without language brokering experience? Thus, and as many of the studies below attest to, 
there needs to be further exploration of whether there are any processing differences between 
decomposable and non-decomposable idioms and how to explore whether there are any 
processing differences between frequent and infrequent idiomatic phrases.  
 
Lastly, we shall investigate whether the language translation direction difference of idioms would 
affect the comprehension of idiom counterpart phrases by bilinguals? Does the direction from 
one language to another (e.g., Chinese to English versus English to Chinese) create an advantage 
for bilinguals or brokers and does it even matter? More importantly, does language direction 
affect the bilingual participant’s performance, whether they are a broker or not? There are 
counterpart idioms in Chinese and English that translate to the same meaning and thus allow us 
to pose the question whether the language direction shows a language preference by bilinguals. 
 
With these three topics, the focus is on how the phenomenon of language brokering can be 
studied further using counterpart idioms especially and, on the way different languages can be 
studied in terms of direction and how accuracy is further interpreted.  
 
The studies reviewed here cover the main areas which were of importance to this thesis. The 
review of each study is divided as follows: 
 

• Review (Introduction, Context, Background, Intended Outcome, Abstract) 
• Conclusion (What conclusions did the authors make?) 
• Critique (What worked and did not work, aspects that could have been done better, 

method, experiment, future study) 
• Summary and how the study relates to the three investigatory questions posed previously. 

 
The goal in this chapter is to provide the theoretical framework for the study and review the key 
selected literature on the language brokering phenomenon. 
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2.2. Language Brokering Experience and Language Study via Bilinguals and Idioms 
 
2.2.1 Introduction 
 
Within this section, papers covering language brokering and brokering experience in general will 
be reviewed. Two standout researchers in this field are Belem G. López from Texas and her 
collaborator is Jyotsna Vaid from Montréal. Numerous studies and publications have come from 
this partnership. They are at the forefront of brokering research and brokering understanding 
albeit within the common realm of Spanish-English dichotomies which is a result of the 
prevalence of the Latinx community in the American society. However, many of the theories 
presented in their studies and approaches can be transferred to other languages such as Chinese 
as seen further below.  
 
2.2.2 López, Belem G. and Jyotsna Vaid. Fácil or A piece of cake: Does variability in bilingual 
language brokering experience affect idiom comprehension? Bilingualism: Language and 
Cognition 21 (2), 2018, 340-354. 
 

a. Review 
 
In this article, López and Vaid investigate the impact of language brokering experience on idiom 
comprehension between Spanish and English. In the task, target words were presented in both 
Spanish and English with the assumption that when the target word was presented in the same 
language as the idiom, there would be a faster response than if the idiom was not presented in the 
same language as the target (López and Vaid 2018, 344).  Brokers were able to access both 
languages regardless of direction.  
 
Results suggest that language brokering experience facilitates idiom comprehension even across 
language boundaries and despite differences with regards to idiom decomposability (López and 
Vaid 2018, 340). Brokers were shown to be more agile and nimble throughout this task.  
 

b. Conclusion 
 
The authors concluded that language brokering experience facilitates idiom comprehension even 
across language boundaries, with further differences related to idiom decomposability. More 
generally, the findings underscore the importance of considering systematic sources of variability 
in language practice among bilinguals, aside from differences related to proficiency, in theorizing 
effects associated with bilingualism.  
 

c. Critique  
 

One limitation was that the idioms were presented only in a single language and the meaning was 
confined to that language. In fact, idioms presented did not have a counterpart (López and Vaid 
2018, 351). This proves significant for future study which this thesis is essentially a direct result 
of. The authors concluded that it would be important for future work to consider how brokering 
experience may interact with translation overlap, especially since if there is no overlap, brokers 
show cross-language activation (López and Vaid 2018, 351).  
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Non-brokers showed faster speed and were better at judging the semantic relatedness of idioms 
when the target words were presented in the same language as the idiom (i.e., English and most 
non-brokers in this study had English as their L1) (López and Vaid 2018, 350) but that could be 
due to their proficiency in the two languages (i.e., Spanish and English). English idioms did not 
have Spanish counterparts and vice versa. One could question why they tested an English or 
Spanish idiom that does not have a counterpart in the other language which would have proven 
more difficult for non-language brokers. The decisive factor might be because this design makes 
sense for language brokers. However, non-brokers, because of the lack of informal translation 
experience, would be at a disadvantage.  
 
Moreover, the study did not specify what type of Spanish the participants spoke. The assumption 
was that it was Mexican Spanish for Mexican immigrants form the majority of the Latino/a 
Spanish community from Central and South America forming the majority of Spanish speakers 
(López and Vaid 2018, 344). This proves to be somewhat problematic because the majority of the 
participants were born in the United States where English technically is their dominant language, 
but they listed Spanish as their L1 (López and Vaid 2018, 344-5), and we do not know their true 
reading proficiency in Spanish compared to Spanish-native speakers. Such self-identification 
seems to always prove problematic. However, this sets up the need of investigating how brokers 
fare in other languages.  Their experiences are not the same when languages show fundamental 
differences (i.e., logographic and alphabetic writing systems) or where idioms can be defined as 
having “counterparts” in the other language.  This can provide further insight into the brokering 
experience, strategies used, and tests conducted.  
 

d. Summary 
 
The above study provided a strong foundation for this thesis. The fact that there were no 
counterpart idioms were used makes this thesis research more important especially due to the use 
of counterpart idioms and due to studying languages that do not share a common or close 
alphabetic system. However, the utilization of bilinguals and language brokers especially vis-à-
vis idioms and their comprehension proved pivotal in providing the basis for this study.  
 
More importantly, López and Vaid see brokers as integral in the daily life of new immigrants to 
places such as America, and as this study shows, to Canada, where large diasporas exist. This 
further emphasizes the fact that idioms are an essential part of people’s daily interactions no 
matter their L1 or L2. The reason why this aspect is especially critical is that brokers and 
bilinguals alike are faced with these idioms constantly in their daily lives whether they know 
them or not. It is crucial to find how bilinguals with and without language brokering experience 
relates to this overlap.  
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2.2.3 López, Belem G., Esteffania Lezama and Dagoberto Heredia Jr. Language Brokering 
Experience Affects Feelings Toward Bilingualism, Language Knowledge, Use, and Practices: A 
Qualitative Approach. Hispanic Journal of Behavioral Sciences, 2019, 1-23. 
 

a. Review  
 
The authors use the term language brokering to refer to the phenomenon where children in 
immigrant communities are called upon by family members and community members alike to 
serve as linguistic and cultural intermediaries by translating and interpreting communications in 
another language (López et al., 2019, 1).  

Past research examined the effects of brokering on parent-child relationships, mental health, and 
substance abuse and feelings toward brokering. A lesser-studied area is brokering effects on 
bilingualism, language maintenance, and cognition. The study examined how brokers perceive 
their own feelings toward their brokering, bilingualism, language, and problem-solving abilities 
through a series of semi-structured interviews with Latinx college students (López et al., 2019, 
1).  

In essence, language brokers reported both positive and negative experiences in addition to 
viewing language brokering as important for maintaining their first language and bilingualism. 
Language brokers also identified ways in which brokering experience enhanced their problem-
solving abilities (López et al., 2019, 1).  

The findings extend previous research as mentioned above by suggesting that brokering is an 
experience, which operates across cultural and linguistic domains.  

b. Conclusion 
 
López et al. concluded that brokers were able to enhance their bilingual capabilities (López et al. 
2019, 20) while furthering the conversation on the experiences of brokers in the community and 
the role they play in bridging the gap. The positivity garnered through the study (López et al. 
2019, 20) provided a strong framework from which to work on further studies. This descriptive 
qualitative study provided an exploratory and telling window into the life of brokers, how they 
experience being in the role, and how they feel about the hurdles they face. 
 

c. Critique  
 
Albeit a solid study and experiment, some aspects could be improved. The disproportionate 
number of females compared to male participants may have given the authors more positive 
feedback as they themselves mentioned, with males overwhelmingly negative about the 
experience (López et al. 2019, 19). Two outcomes concern culture and the role of brokerage in 
the Latinx community in America, especially in Texas. Are brokers in other languages deferring 
to mostly females? Is brokering in its very essence a gender-specific activity? Another aspect is 
the experience of gender in Texan society and the role of Latinx males in the society wanting to 
preserve face. Thus, socio-cultural factors could be at play for the mostly negative responses 
attributed to the male participants.  



Chapter II – Literature Review               MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   16 

Another area which the authors also mentioned as a limitation, was the small sample size of only 
10 persons (López et al. 2019, 20). This may not be enough to get a handle on this phenomenon. 
Since the study takes a qualitative approach, it gives it a more personal tone as it is essentially a 
set of interviews with a small group. However, the authors said as much and mentioned that not 
only should the group have been larger to get more data but also mentioned going into other 
communities which broker, such as the Asian community as well (López et al. 2019, 20) for 
future study.  
 
Being a qualitive approach sometimes made the study too personal. Although there was a lot of 
data from the qualitive approach that participants provided, the approach itself may have taken 
away from the study’s main points. A survey or something other than just the interviews could 
have helped markedly in this case. Future studies mentioned were numerous, however, there was 
no real discussion about what the future studies would need to be composed of, though the 
authors did mention a mix-method approach next time between qualitive and quantitative (López 
et al. 2019, 20). This would be especially important to achieve meaningful results and data.  
 
Another area which the authors did mention which is a topic in every language broker study and 
is not studied enough is the effect of burdening of young children with complex communication 
while putting them through discussions which should not be brokered at their age (i.e., a cancer 
screening, health results, government immigration situations, etc.) (López et al. 2019, 19). 
Therefore, the authors’ work on this topic contributed to the inclusion of a background 
questionnaire as attached in Appendix A to get more insight on when and where brokers started 
language brokering activities.   
 

d. Summary 
 
In this specific work, it was shown that brokers exhibited an enhancement of their bilingual 
abilities (López et al. 2019, 20) and positioned themselves to not only be more proficient in their 
bilingual abilities but were socio-cultural conduits that provided much more than translation.  
 
On the other hand, this qualitative approach gave the study a real face with real people which 
added to the personalization of the study. Brokering is real and it is being used more and more in 
North America and Europe as more and more people emigrate from a host of countries for 
reasons as far reaching as conflict, education, and a new life and language. Lots of adult 
immigrant are learning their L2 at an older age while younger immigrants learn their L2 faster 
and more proficient.  Hence, adult immigrants depend on their children and other young people 
to help them make sense of the new environment they are a part of (i.e., cultural mitigation and 
linguistic brokerage).  
 
These informal translations supported and assisted the Latinx community in America by 
empowering them through their usage of brokers while strengthening these brokers’ command of 
both languages, bilingual ability, metalinguistic awareness, and problem-solving (López et al. 
2019, 20) which would benefit them when processing idioms for example. The work was very 
exploratory, as mentioned, with questions structured for qualitative answers (López et al. 2019, 
20) to pursue further research not only in the Latinx diaspora but other communities as well from 
Africa to Asia.  
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2.2.4 López, Belem G. and Jyotsna Vaid. Divergence and overlap in bilingual conceptual 
representation: does prior language brokering experience matter? Bilingualism: Language and 
Cognition, 2016, 1-12. 
 

a. Review  
 
The research examined whether conceptual divergence is reduced in bilinguals with extensive 
informal translation experience. Across two experiments, Spanish–English bilinguals (brokers vs. 
non-brokers) generated exemplars for 10 categories, using the same or different language across 
sessions (López and Vaid 2016, 1).  
 
Brokers showed significantly more convergence in exemplars than non-brokers, for both 
immediate and delayed sessions. Findings indicate exemplars are differentially accessible 
depending on language and timing of response, but also individual differences in brokering 
experience (López and Vaid 2016, 1).  
 
Moreover, extensive brokering experience may lead to a more integrated conceptual 
representation for features of concepts shared across languages (López and Vaid 2016, 1).  
 

b. Conclusion 
 
T the most unique aspect of the study that was not looked at in previous research on 
categorization was that individual differences in relationship to previous brokering experience 
were subject to categorization (López and Vaid 2016, 9). Thus, brokers were more likely to show 
this convergence in example selection.  
 
Bilingual speakers show language-specific associations to categories of the first part of the study 
and where there were differences in a particular language practice among bilinguals in informal 
translation. This differentially affects the pattern of category paradigms evoked by category 
labels in the second part (López and Vaid 2016, 10). In essence, the study claims to be the first 
empirical demonstration of an effect of language brokering in the sphere of concept 
representation (López and Vaid 2016, 10). The belief is that brokering and brokering experience 
makes these translation equivalents readily available. This facilitation would be present with 
brokers as they have it enhanced during childhood where they constantly search for those words 
when fulfilling their role (López and Vaid 2016, 10).   
 

c. Critique  
 

The study’s experiments were grouped into a few different groups which used different 
methodology, etc. This sometimes lost the reader in the complexity of the material and the 
conclusions or new research they were conveying and investigating. The approach could have 
been a little more succinct although the research and results showed that this space needs further 
experimentation and investigation because the relationship of bilinguals and brokers is quite vast 
and complex. 
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The languages studied (Spanish-English) are structurally and culturally similar to each other vis-
à-vis other language dichotomies such as English to Chinese (López and Vaid 2016, 3). Spanish 
and English are both alphabetical, with a lot of loan words, compared to the logographic system 
prevalent in Chinese. Nevertheless, the authors mentioned this, and they had been intrigued by 
the work of Ward, Vaid, et al. in 2005 which tested category exemplar generation in Chinese-
English bilinguals (López and Vaid 2016, 3).    
 
Although different demographics were utilized in different forms, others wanted to focus on the 
cognitive ability of categorizing. Self-report measures (López and Vaid 2016, 4) used to 
understand proficiency may have not had the intended outcome. 
 
Self-reporting on proficiency is difficult to gauge at times because participants either think their 
proficiency is much higher or lower than it is even if they are university educated. However, it 
can be sufficient (López and Vaid 2016, 4) and can be a good way to measure proficiency.  This 
can be an area where future study could focus on testing to meet proficiency requirements first 
before experimentation of other aspects such as brokering or have certain criteria to be met in the 
results which account for that.  
 

d. Summary 
 
In essence, this study added to the previous studies suggesting language brokering experience 
affects how words in the two languages could be accessed and represented (López and Vaid 
2016, 10).  Further studies can focus on the broker themselves. How do you ensure that the 
brokers are comparable on the proficiency scale in both target languages?  
 
Brokering experience is unique, however, the researcher must always take into account the extent 
or length of brokering experience to see an effect (López and Vaid 2016, 11).  Brokers are very 
diverse and dynamic just as much as their role in informal translation experience. Do we look at 
testing their proficiency first and then test them with the idioms which are controlled for 
frequency, etc.? López and Vaid 2016 looked at this where not all brokers behave alike and their 
differences have cognitive implications while researchers in bilingualism have been arguing to 
not assume all bilinguals are an undifferentiated group when compared to monolinguals (López 
and Vaid 2016, 11).  
 
The group is just as dynamic and diverse as different types of monolinguals. Socio-economic and 
cultural factors can play a role here and this investigation of variation is just as important to see 
bilinguals in all sorts of bilingual subgroups (López and Vaid 2016, 11). While brokering and 
brokering experience is one way of differentiating, there are many other ways to view brokers 
and how it affects their cognition of idioms and their comprehension in both languages to be 
studied.     
 
2.2.5 Section Summary 
 
López has proven to be a massively strong voice in the study of brokering and brokering 
experience. Partnered with other colleagues at the University of Texas Austin, she has done a lot 
for this field albeit from the perspective of Spanish-English dichotomies. Together with her 
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academic colleague Jyotsna Vaid from Montréal they have pushed the understanding of brokers, 
principally in North America, to new heights. In a sense, there is a lot of room for further study, 
especially from Chinese-English bilinguals and other broker perspectives such as the studies 
done by Ward et al. 2005 for example. Such forward movement in the Chinese-English duality 
has been particularly important in the study of how idioms can be a good test for bilinguals and 
brokers in measuring not only proficiency in said language but how brokering experience can 
affect performance. More importantly, how this experience is relatedly different from formal 
training in a language and how it is investigated when studying different language properties 
such as idioms, their types, familiarity, frequency, etc. and how they are accessed. 
 
2.3 Idiom Types, Processing, and Comprehension – [i.e., Decomposable (D) versus Non-
decomposable (ND), Frequency, Familiarity, etc.] 

 
2.3.1 Introduction 
 
There are a few studies that bring the linguistic properties of idioms to the fore for a greater 
understanding of idioms as a framework to understand language processing and comprehension.  
 
The questions asked are: how do people process and comprehend idioms with respect to their 
non-decomposable (ND) and decomposable (D) categories? Furthermore, what role do 
frequency, familiarity, etc. play in this activity? This will inevitably hold specific importance 
when bilinguals are tested and studied further as they may not have the proficiency necessary to 
be familiar with the idiomatic expression but can decompose the idiom’s meaning by 
investigating the individual word components when it is decomposable (D). On the other hand, 
when faced with non-decomposable (ND) idioms, they may not be able to achieve this. The lack 
of language proficiency or lack of brokering experience may prove to be insurmountable.  
 
2.3.2 Gibbs, Raymond W., Nandini P. Nayak and Cooper Cutting. How to Kick the Bucket and 
Not Decompose: Analyzability and Idiom Processing. Journal of Memory and Language 28, 
1989, 576-593. 
 

a. Review  
 
The authors looked at idiomatic phrases and how they differ in their degree of analyzability. 
Some idioms are highly decomposable with the meanings of their parts contributing 
independently to their overall figurative meanings (e.g., pop the question can be decomposed 
into pop meaning “suddenly make” and the question referring to “a marriage proposal”) (Gibbs 
et al. 1989, 576).  
 
Other idioms are non-decomposable because it is difficult to see any relation between a phrase’s 
individual components and the idiom’s figurative meaning (e.g., the parts of kick the bucket do 
not independently contribute to the figurative meaning of the phrase “to die”) (Gibbs et al. 1989, 
576).  
 
The study investigated the role of analyzability or semantic decomposition in idiom processing 
where non-decomposable idioms were expected to be processed quicker than decomposable 
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phrases because expressions such as ‘kick the bucket’ are lexicalized and should be easier to 
access from the mental lexicon (Gibbs et al. 1989, 576).  
 
In fact, experiment 1 of the study showed that non-decomposable idioms were processed more 
slowly than analyzable idioms. Experiments 2 and 3 showed that previous research 
demonstrating a processing advantage for syntactically frozen idioms was due to their degree of 
semantic decomposition.  
 
The results of these experiments suggest that idioms are initially processed in a compositional 
manner linked to the understanding of more literal language (Gibbs et al. 1989, 576). Therefore, 
people tend to use this processing of literal meanings of idioms when comprehending figurative 
ones.  
 

b. Conclusion 
 
Based on their findings in the three experiments, the authors concluded that the influence of 
semantic analyzability on idiom comprehension was linked to the identified three dimensions 
(i.e., decomposable, non-decomposable, and abnormal decomposability) (Gibbs et al. 1989, 587). 
Hence, the individual’s ability to comprehend idioms depends on their ability to analyse the 
semantics of the expression. Individual components of the idiomatic expressions differ, thus 
impacting how the overall figurative interpretation of the phrases is contrived (Gibbs et al. 1989, 
587).  
 
This phenomenon impacts how people process idioms which in some parts are not clear in terms 
of phrase structure. There must be some comprehension of how the phrase is processed on its 
own. Although idioms go through a great deal of syntactic processing (Gibbs et al. 1989, 590), 
individuals do attempt to make sense of the phrase even when the literal meaning makes no 
sense. In such cases, the semantic composition in idiom processing and comprehension is much 
more important than the literal or syntactic one (Gibbs et al. 1989, 590). This can be attributed to 
the exposure and familiarity of these phrases in common language. That brings the question of 
how idioms are learned over time particularly for L2 learners including the difficulties for L2 
learners in idiom retention and their comprehension when faced with new idioms.  
 

c. Critique  
 

The study included three experiments. One assumption is that although there are similarities 
between processing of semantically decomposable idioms and literal phrases, the products of 
comprehension for these expressions appear to be dissimilar (Gibbs et al. 1989, 591). The 
authors point to how frequently these phrases are present in everyday communication. That 
would mean that if someone has not been exposed to the idiom, the person would process it 
literally. This may not always be the case as with language brokers who were not looked at in 
this study. Brokers, some of whom have a great amount of language brokering experience, could 
“make an attempt” to access the non-literal meaning even though they have not seen it before. 
Further investigation would be necessary here.  
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On the other hand, non-decomposable idioms, or opaque idioms (Gibbs et al. 1989, 590) cause 
children greater difficulty in learning their meanings. However, what about adult bilinguals who 
have never been exposed to the idiom? Would brokers for example attempt to look beyond a 
literal meaning (which is contextually inappropriate) because of their language brokering 
experience? Moreover, does that mean that studies investigating more transparent idioms would 
be necessary and what about counterpart idioms that are non-decomposable? In some cases, the 
participant either knows it or not and it would be interesting to see what the brokers’ answers 
look like here? For example, do all language brokers attempt to decompose an unfamiliar non-
decomposable idiom and would all brokers answer in a similar manner? 
 

d. Summary 
 
Overall, the study was critical about the understanding of idiom processing. The concepts in the 
article regarding analysis, composability and idiom processing are tantamount to many of the 
present works and many authors have taken up different aspects of this study. The work is 
pioneering though not without some shortcomings as discussed above.  
 
How do people process/access idioms is still a question that remains to be asked today. The 
reality of idiom processing relies on individual people’s language exposure and experience. 
Bilingual individual’s experiences differ as do those of the brokers which results in the 
development of a study that not only investigates language and brokering effects but also how to 
present idioms in a way that takes the guess work out of processing or mitigates such effects 
while focusing more on the significance of L1 and L2 through the utilization of counterpart 
idioms for instance.  
 
This section proved pivotal to this thesis use of idioms and how they can be utilized to prove key 
theories in relation to language brokering. Although language brokering is seen as informal 
translation, the dichotomy between literal and figurative understandings of decomposable and 
non-decomposable idioms will test bilinguals in not only their proficiency of both L1 and L2 but 
how brokering can provide a stronger perspective when idioms are unfamiliar.  
 
2.3.3 Titone, Debra A. and Cynthia M. Connine. Descriptive Norms for 171 Idiomatic 
Expressions: Familiarity, Compositionality, Predictability, and Literality. Metaphor and Symbolic 
Activity 9(4), 1994, 247-270. 

 
a. Review  

 
The study looked at descriptive norms for one hundred and seventy-one (171) idiomatic 
expressions rated by over two hundred (226) subjects on the dimensions of familiarity, 
compositionality, predictability, and literality. They also looked at several theoretical positions 
concerning the comprehension of idioms and the relevance of each dimension to idiom 
processing (Titone and Connine 1994, 247).  
 
Predictability correlated significantly with alternative ratings of familiarity while literality 
negatively correlated with abnormal decomposability (D). Contradictions showed between the 
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compositionality obtained in their study versus prior studies such as those done by Gibbs et. al 
1989 (Titone and Connine 1994, 247).  
 

b. Conclusion 
 
The purpose of Titone and Connine’s study was to investigate and report descriptive norms for a 
set a of idioms based on the four dimensions of familiarity, compositionality, predictability, and 
literality. They are shown to influence idiom processing profoundly (Titone and Connine 1994, 
262). As a more comprehensive approach, the authors concluded that the dimensions were not 
pertinent bar predictability. This was seen to be correlated with the measures of familiarity and 
frequency (Titone and Connine 1994, 262).  
 
Another conclusion was the lack of reliable agreement with Gibbs et al. (1989) on the 
compositionality of those idioms. In Gibbs et al. (1989)’s work, there were three classes of 
compositional idioms (i.e., non-decomposable, decomposable, and having abnormal 
decomposability) but the 1989 study did not find reliable agreement with Titone and Connine 
(1994) and the inclusion of four dimensions which could be construed to be more complete in 
understanding idiom comprehension. 
 

c. Critique  
 
The article studied monolinguals or L1s at the State University of New York which were all 
native English speakers (Titone and Connine 1994, 254). The idea of looking at the measures of 
familiarity, compositionality, predictability, and literality was important for not only 
understanding idioms but the process that takes place in their comprehension.  
 
The importance of controlling for familiarity affected comprehension. This study only used 
English monolinguals or English as L1 speakers. The development of a study investigating 
bilinguals and brokers when faced with unfamiliarity/infrequency of idiomatic expressions 
would need to be developed and executed since monolinguals when faced with unfamiliarity 
would not be able to process the idiomatic expression. Would bilinguals/brokers go through the 
same process as monolinguals when faced with this unfamiliarity or would they react differently? 
For instance, brokers engage in multiple contexts when brokering, so they should have the 
potential to process unfamiliar idioms more readily.  
 
The argument that linguistic property differences (i.e., familiarity versus unfamiliarity) would 
affect semantic meaning comprehension by bilinguals with and without language brokering 
experience is not without its merit. The authors said that familiarity helps idiom comprehension, 
but they only looked at monolinguals/L1s without overlap with another group say bilinguals and 
so forth. There was little exploration of whether there are any processing differences between 
frequent and infrequent idiomatic phrases amongst bilinguals.  
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d. Summary 
 
Many of the articles reviewed in here have utilized Titone and Connine’s study. The study looked 
at the concept of idiomatic expressions in terms of features but also how certain aspects of those 
components relate to one another while also how they are comprehended and processed.  
 
Indexes such as familiarity, compositionality, predictability, and literality are crucial to idiom 
norms and types (Titone and Connine 1994, 258-61). These measures help to group idioms and 
organize them into meaningful categories where certain idioms can be easier to analyze 
compared to others regardless of the language spoken. 
  
2.3.4 Zhu, Tianshu and John Paul Minda. An Investigation of Idiom Processing Advantage Using 
Translated Familiar Idioms. Canadian Journal of Experimental Psychology 75 (2), 2021, 162-
168. 
 

a. Review  
 

The ease in understanding shown in native speakers’ processing of idiomatic phrases compared 
to matched novel phrases may be explained by a dual route model proposing that all phrases are 
processed literally at first, and if a phrase was recognized as familiar during processing, it would 
then be processed by a faster retrieval-route (Zhu and Minda 2021, 162). If the phrase was not 
perceived as familiar, it would continue to be processed literally by the slower computation-
route.  

The objective of the study was to test the dual route model and to describe the underlying 
mechanism in retrieval-route activation (Zhu and Minda 2021, 162). Therefore, English idioms 
and translated Chinese idioms were presented to both native English speakers and Chinese–
English bilinguals in a random order. Participants listened to the idiom up until the last word 
(e.g., “draw a snake and add”), then saw either the idiom’s ending (e.g., “feet”) or the matched 
control ending (e.g., “hair”); they then made lexical decisions and reaction times were recorded 
(Zhu and Minda 2021, 162).  

That led to the examination of the priming effect for idioms compared to controls across the two 
language groups. The study’s results showed that the two groups processed idioms of different 
origins differently. Native English speakers’ faster responses to English idioms than controls 
supported a dual route model. On the other hand, both native English and bilingual speakers’ 
faster responses to Chinese idioms than to controls proved to be a different outcome than 
previously thought (Zhu and Minda 2021, 162). 

b. Conclusion 
 
Zhu and Minda observed an idiom processing advantage when familiar L1 idioms were 
processed in the L2 where the participants did not process unfamiliar idioms any different from 
the control (Zhu and Minda 2021, 166). Thus, familiarity is an important factor for idiom 
processing. It was also unclear how much processing advantage of translated idioms can be 
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explained via the retrieval-route activation in respect to native English speakers (L1s) (Zhu and 
Minda 2021, 166).  
 
These conclusions show that the same areas in the language network are probably responsible for 
the processing of idioms regardless of whether they were familiar or not. Nevertheless, native 
speakers found that familiarity was indeed a strong factor in processing these idioms, especially 
when that retrieval route activation is executed (Zhu and Minda 2021, 166).   
 

c. Critique  
 

This study advances the idea that people process familiar idioms from their native language with 
more ease compared to novel phrases. The bilingual participants in this study showed that an 
idiom-processing advantage may also occur when familiar idioms are processed in their 
translation equivalent translation in another language. These results imply that the knowledge 
embedded in native language plays a significant role in second language comprehension. 
 
The study presented did in fact avoid areas of decomposability discussion. For example, the 
Chinese idiom “draw a snake and add…. feet” is in fact decomposable. This is why, when the 
researchers added the control word ‘hair’, most native and non-native speakers were able to 
decompose the idiom to the correct target ‘feet’. Therefore, both non-native and native speakers 
alike were faster in processing these idioms rather than the novel phrases.  
 
This tells us two things. Firstly, the experiment had unequal participants between native and non-
native speakers where the bilinguals struggled to answer English idioms which could have been a 
decisive factor why the response time (RT) was lower. There was no real explanation or 
reasoning for this observation. It might be the case that not all the participants really understood 
the English idioms to even begin to decompose them.  
 
Another limitation was the lack of background knowledge of the participants’ linguistic abilities 
across languages (i.e., proficiency). Therefore, it was necessary to understand the linguistic 
proficiency of the participants in either language especially participants who had to make a 
lexical decision about advanced linguistic phenomena (i.e., idioms) which involved both 
listening and reading in their test.  
 
In the study presented in this thesis, the participation numbers were more balanced because the 
study had the same number of participants between the groups and the linguistic background 
information was controlled for. Thus, all participants had similar high proficiency of language 
comprehension in writing, reading, speaking, and listening across both languages. 
 

d. Summary 
 
There was also the question of how to study the cognitive aspect of idiom processing and how 
best to understand idiom processing not only in respect to familiarity but how brokers could 
possibly translate them if a) they were unfamiliar with the expression and b) they processed it 
regardless of their proficiency and familiarity with said idiomatic expression.  
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Future study has been proposed to include decomposability-based analysis into its experimental 
design (Zhu and Minda 2021, 166). In that sense, language differences could be further amplified 
in how familiarity of such phrases could play into proficiency, bilingualism, and language 
brokerage in general. 

 
2.3.5 Section Summary 
 
Idiom processing and comprehension are very complex phenomena. It is not always easy to 
distinguish literal meaning and figurative. If the phrase meets all the necessary criteria of a well-
constructed expression, then how do we differentiate the two interpretations without exposure? 
Familiarity with these phrases becomes paramount especially when learning another language. 
How proficient does a bilingual have to be in order to be familiar with these expressions?  
 
Even monolingual native speakers go through some processing of these phrases.  We want to 
know how the L2 speakers process idioms when seeing them for the first time. Do experienced 
brokers have a better chance at processing and comprehending these idiomatic expressions the 
first time they see them even if not fully proficient in their L2? Understanding how non-
decomposable (ND) and decomposable (D) idioms, as well as frequent/infrequent and 
familiar/unfamiliar idioms are processed is as critical to this phenomenon as the questions above. 
These are questions which build the foundation of the present study and its experiment.   
 
2.4 Language Difference Effects and Translation Direction – Translation Strategies, 
Brokering Experience, and Idioms  
 
2.4.1. Introduction 
 
In keeping with this section’s topics, the articles reviewed here looked at language differences 
that affected the participants’ translation strategies and how they were executed.  Some studies 
looked at how brokering experience effects could possibly be activated and proven to be viable 
and efficient in idiom comprehension and judgement.  
 
Authors used very different methods but their focus on idioms in assessing language differences 
and translation strategies was a constant. From eye-tracking to plausibility judgements to plain 
translation exercises of idioms, all authors looked at different aspects of this question. It seems 
that idioms give investigators a good basis from which to look at the nuances which language 
differences produce effects and how translation is achieved between the L1 and L2 and vice 
versa.  
 
The dichotomies between L1 and L2 were very significant. The papers discussed below hoped to 
shed light on these dichotomies and how idioms can prove to be a reasonable study subject. 
While individual studies prove that language differences can affect translation, they ask how that 
relates to translation strategy, brokering, and how idioms are processed and comprehended.  
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2.4.2 Siyanova-Chanturia, Anna, Kathy Conklin and Norbert Schmitt. Adding more fuel to the 
fire: An eye-tracking study of idiom processing by native and non-native speakers. Second 
Language Research 27(2), 2011, 251-272. 
 

a. Review  
 

The study utilized eye-tracking for the processing of idioms which saw another duality with 
literal and figurative interpretations. The stimuli were idioms that have dual meanings (literal and 
figurative) such as “at the end of the day” which literally means “in the evening” but the 
figurative meaning of the same phrase would be “eventually” (Siyanova-Chanturia et al 2011, 
251). The stimuli were interspersed with novel phrases such as “at the end of the war”.  
 
The main assumption was that formulaic language such as collocations, idioms, speech formulae, 
and binomials (irreversible pairs of words connected with a conjunction or preposition) are 
regarded as an essential element of native speaker’s communication. (Siyanova-Chanturia et al. 
2011, 252).  
 
The study had four aims. First, the authors wanted to confirm previous findings that idioms are 
processed by native speakers faster than matched novel phrases. Second, they wanted to explore 
whether there were any processing differences between figurative and literal renderings of 
idioms encountered in a biasing story context. The third goal was to compare the processing of 
idioms’ literal and figurative meanings before and after the recognition point. Finally, they aimed 
to compare idiom comprehension in the first and second language.  
 

b. Conclusion 
 
The authors concluded that the analyses of figurative and literal interpretations of idioms as well 
as novel phrases reveal several findings. First, proficient non-native speakers do not process 
idioms more quickly than novel phrases. Crucially, non-native speakers require more time to 
retrieve figurative sense of idioms than the literal one, even when the context biases the reader 
towards the figurative interpretation. This slowdown is largely evident before the recognition 
point (Siyanova-Chanturia et al. 2011, 267-8).  
 
With respect to native speakers, the study further confirms previous findings that idioms are read 
faster than novel language. Finally, in the presence of a preceding disambiguating context, native 
speakers do not process the low frequency literal meaning of an idiom any differently from the 
high frequency figurative one (Siyanova-Chanturia et al. 2011, 268).  
 

c. Critique  
 

Not all idioms were posed to have a literal interpretation and were not investigated in the study. 
Such idioms as shoot the breeze (meaning ‘have a casual conversation’) were not investigated in 
the study (Siyanova-Chanturia et al. 2011, 268). However, this weakness in the study was 
pointed out by the authors themselves in the notes section (Siyanova-Chanturia et al. 2011, 268). 
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By considering native speakers versus non-native speakers as target participants for the study, it 
already shows to be problematic. Non-native speakers of English (L2s) may not be able to detect 
the idiom itself (for example, non-native speakers may not even understand the non-literal 
meaning of the phrase ‘at end of the day’). Therefore, they may not be able to access the 
figurative meaning of English idioms. However, a further study should consider idiom 
translation direction. At the very least, they have a chance to depict (visualize) the idiom. This 
would possibly be the case for English idioms that translate directly to Chinese idioms (i.e., 
which have a counterpart such as ‘kill two birds with one stone’ or ‘⼀⽯⼆⻦’). This means that 
such idioms would need to exist in both languages studied. The current thesis considers idiom 
translation direction as important.  
 
Another aspect is the proficiency rating of the participants, i.e., what tests were done to 
understand and assess the proficiency of the participants in the study.  There are some bilinguals 
or non-native speakers of English who may be familiar with idioms as a result of their socio-
economic background more than native speakers or monolinguals who may be unfamiliar with 
either figurative or literal interpretations of the idiom.  
 

d. Summary 
 
It appears that a more holistic approach to the understanding of idiomatic phrases by bilinguals 
in their L2 may have been missed. There are times when people, especially L2 speakers will 
have a literal interpretation of idioms which affects their comprehension and the resulting output. 
The conclusion that non-native speakers struggle with figurative versus literal interpretations, for 
example, is another aspect not fully investigated. The study was eye-opening and proved an 
exercise in what not to do when selecting participants and designing the test experiment. 
 
This brings the question: do non-brokers, for instance, read the idiomatic expressions in their L2 
literally, setting up the conditions to investigate the non-broker and broker experience though this 
thesis study. Thus, when participants read the idiom in their L1 and their L2, do they interpret the 
idiomatic expression in the L2 as literal consistently or does it depend on whether it is in context 
or in isolation? What about brokers? Does that direction play a role? This thesis study attempts to 
be this multi-directional exercise to mitigate for such occurrences. 
 
2.4.3 López, Belem G., Jyotsna Vaid, Sümeyra Tosun, and Chaitra Rao. Bilinguals’ Plausibility 
Judgements for Phrases with a Literal vs. Non-literal Meaning: The Influence of Language 
Brokering Experience. Frontiers in Psychology volume 8, article 1661, September 2017, 1-8. 
 

a. Review  
 
The study was supposed to build on previous works in language brokering (informal translation) 
and how language brokering experience may “facilitate the processing of meaning within and 
across language boundaries” (López et al. 2017, 1). Spanish-English bilinguals who were 
proficient in both languages were selected for the study. The study was executed to produce two-
word collocations with either a literal or a figurative meaning (López et al. 2017). The 
participants were classified as brokers or non-brokers while they were presented with noun-
adjective phrases which may have made sense or not. Phrases with literal meaning (e.g., 
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“stinging insect”) were intermixed with figurative ones such as (e.g., “stinging insult”), and with 
other non-sensical phrases interspersed within (e.g., “stinging picnic) (López et al. 2017).  
 
The hypothesis of the study was that these plausibility judgements would be facilitated for literal 
relative to figurative meanings in each language, but language brokering experience would prove 
to be associated with a more analogous pattern of answering across languages (López et al. 
2017). This article also looked at how language brokers can be better at key plausibility 
judgements.  
 

b. Conclusion 
 
The authors concluded that their hypothesis of plausibility judgements by language brokers was 
proven to be correct. When either brokers or non-brokers were faced with plausibility 
judgements, brokers were both faster and better at judging plausibility in each language when 
presented with literal meaning versus figurative (López et al. 2017, 7).  
 
However, brokers were somewhat better at the task and performed reasonably well across both 
languages in all measures studied (i.e., reaction time, mean accuracy) (López et al. 2017, 7). The 
last and most influential conclusion the authors made was how brokers reacted in general. 
Brokers were found to be more ‘cautious and deliberate’ when judging if a phrase is meaningful 
regardless of language and idiom type while they were similar across the two languages 
compared to non-brokers where there was an effect of language (López et al. 2017, 7). This 
effect of language is significant over time relating to the effect of brokering experience. Brokers’ 
experience may have lasting effects on semantic processing, arguably into young adulthood and 
beyond (López et al. 2017, 7). 
 

c. Critique  
 
Self-reporting can be an unreliable experience at times, but the authors were able to use it 
effectively based on a questionnaire. They then grouped participants based on whether they were 
brokers or non-brokers. It would be fallacious to say that some bilinguals have never attempted 
brokering at some point in their lives, however, it is important to determine what the cues are for 
the identification of a true broker, and do brokers always understand to self-identify as such. 
 
There were several limitations and weaknesses in the study that the current thesis addressed. 
First, phrases were presented in the absence of a constraining context that could prime either the 
literal or figurative meaning (López et al. 2017, 6). So, in further work, it would be interesting to 
add contextual cues. Thus, we would like to see if context would facilitate the processing of the 
figurative meaning to the same extent for language brokers (LB) and non-language brokers 
(NLB), or whether one group would indeed show a greater benefit.   
 
This study lacks contextual priming of either the literal or figurative meaning. Thus, the 
participants saw the phrase without any priming and would have to find out for themselves 
whether the phrase was literal or figurative. The question is: if context were present, would it 
show any further effects for either non-brokers or brokers and benefit them to the same degree.  
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Secondly, another limitation of the generalizability of the study is that all of the figurative 
phrases used involved a shared meaning in both languages. Therefore, it remained unknown as to 
how the groups could have responded when a phrase had a figurative meaning in only one 
language. As part of the current study, the language structures were relatively close (López et al. 
2017, 6). English and Spanish, as discussed previously, are both alphabetic (as opposed to 
ideographic) languages and have a lot of shared loan words as a result of historical, social, and 
cultural realities. Language direction effects would show this difference.     
 
Consequently, further work is needed to test language pairs that are typologically more distinct to 
see if that would make a difference in the present task. Broker status was conceptualized in the 
present study as a dichotomous variable. Therefore, it is worth investigating whether there is a 
certain frequency of brokering experience above which some differences would emerge.  
 
For instance, other dimensions of brokering experience besides frequency (such as brokering for 
everyday interaction vs specialized communication, technical translation, etc.) should be looked 
at. This could have been a decisive factor in the lower accuracy in Spanish phrases compared to 
English phrases. Therefore, it may provide insight into different aspects of brokering experience 
that affect language processing. Future work on language brokering will need to control and 
account for potential variances in language proficiency among brokers and non-brokers.  
 
Additionally, the stimuli contain either decomposable (D) or non-decomposable (ND) idioms, so 
without context, as mentioned above, the study does not take into consideration the processing of 
either the literal or figurative meaning for bilinguals. Context would potentially be advantageous 
and direct participants to either the literal or figurative interpretation. Thus, without context, 
semantic clues are not provided but it needs to be stated whether it was done methodologically 
and deliberately.  
 
The typologically different target languages should be investigated as stimuli in more detail. 
Would all bilinguals show the same accuracy or would one group for example prove to be better 
than the other?   
 
Lastly, the research should consider stimulus’ semantic meaning overlapping in both languages 
in order to understand better the literal versus figurative interpretation. This could provide a fair 
representation of idiomatic phrases in both languages rather than only consider figurative 
meanings which have counterparts across languages. The study presented in this thesis result 
from many of the questions and conclusions presented in this very paper and others from López 
et al.   
 

d. Summary 
 
Generally, the study by López et al. looked at how brokers and non-brokers react to the same 
plausibility judgement albeit without focusing on language direction. The study, as was the case 
with many of López’ works and contributions in this field has been critical to understanding how 
brokers operate. The findings extended beyond native and non-native speakers as some of the 
papers discussed before but looked at figurative language processing in a different light (López 
et al. 2017, 7). Moving away from this bilingual and monolingual thinking, new light is shed on 
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how bilinguals comprehend and utilize their language. This paved the way for the study 
presented in this thesis.  
 
2.4.4 Tzou Yeh-Zu, Jyotsna Vaid, and Hsin-Chin Chen. Does formal training in 
translation/interpreting affect translation strategy? Evidence from idiom translation. 
Bilingualism: Language and Cognition 20 (3), 2017, 632-641. 
 

a. Review  
 

This paper uses idioms and idiom translation to study how and when formal training in 
translation and interpretation affects translation strategy. The study utilized evidence from idiom 
translation to provide key data and conclusions for this phenomenon, particularly the exploration 
of translation strategy as a function of translation experience.  
 
The key notion is that professional translation from one language to another, whether spoken, 
written, or gestural, is processes first the text in the source language and then must be 
reformulated and produce it in another language, called the target language (TL) (Tzou et al. 
2017, 632).  
 
This consensus is that translation in essence involves linguistic analysis and comprehension of a 
text in the L1 in order to transfer it into the L2. The authors looked at translation of two types. 
Vertical, whereby the translation forms meaning-based links between the two texts and 
horizontal where translation involves establishing form-based links between lexical and syntactic 
units in the source (SL) and target language (TL) (Tzou et al. 2017, 632). 
 
The critical questions of interest motivating this research were whether translation verification 
latency (or accuracy) would be influenced by training in translation and by the nature of the 
translation equivalency (i.e., form-based vs meaning based) the study sought. The authors were 
interested to determine whether horizontal translation strategy is the default strategy used by 
bilinguals or whether a meaning-first or vertical strategy better characterizes their performance, 
particularly the performance of experienced translators. 
 

b. Conclusion 
 
The authors concluded that the evidence obtained in the study qualified support for the idea that 
formal training in translation is associated with a certain type of translation strategy. According 
to that strategy, the input is processed first for meaning before it is reformulated into the target 
language. Many translators adhere to the vertical strategy and believe it to be more effective, 
proficient, and timely (Tzou et al. 2017, 639). This reformulation is very important as it happens 
to bilingual speakers all the time as they process the text first in their L1 and then reprocess it 
into the L2 for output. Idioms are no different, especially if the meaning (either figurative or 
literal) is unknown to the recipient of the communication. 
 
Several conclusions can be made from this study when assessing participants translating idioms 
particularly when people have formal translation experience versus informal translation 
experience.  
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Firstly, both participant groups were faster in comprehending the source message when it was 
presented in their first language. That is, they were generally faster in reading idiomatic 
expressions in their L1 and they were faster in verifying translations when these were to be made 
into their first languages. Secondly, formal training in translation is associated with a greater use 
of a vertical or conceptually mediated translation strategy. Bilinguals trained in translation were 
equally faster at verifying literal and non-literal phrase translation (Tzou et al. 2017, 638).  
 
These findings provided support that with training in translation, they would be equally fast in 
verifying semantic equivalents of idioms whether the equivalence was a form-based or meaning-
based mapping (Tzou et al. 2017, 639-40). Because of this reliance on a meaning-first strategy, 
the performance of untrained bilinguals was consistent with greater reliance on a form-first 
translation strategy as they were significantly faster in judging translations of literal than of 
figurative equivalents of the stimuli. Those results indicate that participants may need an explicit 
language experience on the core content of language practice in addition to the idiom translation 
strategy (i.e., language brokering experience).  
 
Additionally, the researchers noted that formal training in translation (and possibly also practical 
experience) is associated with a certain type of translation strategy in which the input is first 
processed for meaning before it is reformulated into the target language.  
 
Future research in this area could provide an additional insight by using explicit participant 
groups (i.e., language brokers with informal translation experience but without formal training 
processes) and compare them with participants formally trained in translation. This might 
strengthen the conclusions about idiom translation strategies among bilinguals. 
 

c. Critique  
 

This view of translation and translation strategy was critical to the understanding of how brokers 
and non-brokers translate and how formal translation training positions participants for a greater 
level of successful and accurate translation.   
 
Limitations come also from lexical approaches to manipulation of idiom properties such as 
frequency, transparency or imageability (Tzou et al. 2017, 639). Manipulation of idioms would 
be important especially in terms of frequency. Whether they have been trained formally or not, 
frequency is just whether the participants have been exposed to that idiom over time. 
 
In addition, other limitations such as moment to moment processing are important but technically 
it may be impossible to see these data points in real time notwithstanding fMRI and other such 
instruments. This is an area which could use further study to investigate cognitive aspects of 
these processes and how formal translation training can help or hinder in the execution of these 
tasks.   
 
Another limitation was the granularity of the response measures which made it difficult to say 
anything about moment-to-moment processing. It would be interesting to verify this in future 
research when comparing brokers and non-brokers’ processing of idioms that have idiomatic 
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counterparts across languages while investigating translation direction by groups (i.e., broker 
status).  
 
Untrained participants who are brokers may not be familiar with all idioms even when they are 
bilingual, but we would still need to consider their chances for exposure to idioms in both 
languages. 
 

d. Summary 
 
This article showed that formal training in translation or translation experience are important in 
affecting translation strategy while showing greater effects on time and accuracy of responses to 
the tasks given. On the other hand, it may be interesting to compare people that have language 
brokering experience versus formal translation experience. Research into the moment-to-moment 
processing is also something that has been long overdue and cognitive studies into the way a 
broker’s mind works versus that of a non-broker be very beneficial to the literature. 
 
This study demonstrated an effect of formal training in translation on the relative speed of 
judging different types of idioms whereas untrained bilinguals were faster at judging translations 
that preserved source language (SL) forms than translations that did not.  
 
Bilinguals with formal training in translation were equally fast at recognizing translations 
regardless of translation type. This finding lends support to the view that formal training in 
translation is associated with a meaning-based 'vertical' translation strategy.  In these strategies, 
meaning of the source message is computed or retrieved first, before reformulating it into the 
target language (TL). 
 
This finding is also consistent with the common understanding that with greater practice in 
translation or experience, the automatization of the translation process may be occurring in the 
direction of greater semantic processing. However, untrained bilinguals seem to be the ones who 
would attempt form-based analysis first, as they showed faster translation verification of phrases 
with literal equivalents than verification of non-literal equivalents. 
 
2.4.5 Section Summary 
 
This last section was a grouping of papers on how language difference effects can relate to 
translation strategy, brokering experience, and idioms themselves. The articles reviewed in this 
chapter had a common thread relevant to this thesis. Idioms provide a good way to test how 
people deal with translation between different languages, especially how their strategy is 
activated and how brokering experience could in fact play a vital role in translation. Whether 
literal or figurative, familiar or infrequent, the language differences in the idiom expressions 
remain a crucial hurdle for all participants. What level of proficiency needs to be achieved in 
either language for participants to accurately and timely achieve some mean level? Does 
language direction play a role here when going from say Chinese to English or vice versa? These 
questions need to be considered further to achieve a better understanding while adding to present 
literature.  
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2. 5. Literature Review Summary 
 
The articles presented above were divided into categorized groupings in order to gain a general 
knowledge of this area of study and identify the questions, either answered or posed. Further 
study is needed in how counterpart idioms are processed by brokers and non-brokers. More 
importantly, further study is needed in how different languages and their linguistic types play a 
part in this phenomenon. How would logographic or alphabetic languages be processed? When 
two languages are considerably different, can counterpart phrases or idioms with the exact same 
meanings be possible? How proficient does a bilingual have to be in order to be familiar with 
idioms in both languages and what if they are not? What plausibility judgements need to be made 
to achieve this? Is the language direction of translation important? 
 
What experiment could be conducted to look for key indicators which focus more on the 
brokerage and broker experience phenomenon than simple translation? We wanted to include a 
set or sets of idiomatic expressions, both non-decomposable and decomposable, and see what 
idioms were translated more efficiently and by whom.  
 
Moreover, we were interested in the question of how does one control the accuracy and 
limitations of self-reporting in the identification of whether people are considered brokers or 
non-brokers? A questionnaire must be developed to account for these realities and limitations to 
ensure enough data points are received to make judgements on a participants’ brokerage status 
while not appearing to be overly intrusive.  
 
These articles provided the framework for the study, including the approach and development of 
the questions to be answered, the hypothesis, its method, and the interpretation of the results.  
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3.1 Overview 
 
The intended goal of Chapter III is to provide the research design and methodology that have 
been utilized to answer the relevant questions and thus understand how the results were collected 
and interpreted.  
  
The study followed a quantitative research design using an online survey via the McMaster 
licensed LimeSurvey. As one of the most popular data-collection resources, LimeSurvey is a 
specific medium where a set of survey questions, amongst other functionalities, can be sent out 
to the target audience through different channels such as email invitations, social media, or 
embedding the surveys via web link or QR code. Participants can then respond to said questions 
over the world wide web from anywhere where there is an internet connection.  
 
Language brokering experiences were embedded into the proficiency and nature of language, the 
effects of the processing of idiom types, idiom properties and language translation direction by 
bilinguals. The performance of subjects was measured with and without language brokering 
experience through this online survey.  
 
For instance, how do idioms affect the efficiency of processing and comprehension? Essentially, 
the idiomatic phrases were used as stimuli on tests through multiple-choice questions designed to 
investigate the mean accuracy of idiom comprehension which considered four factors: idiom 
types [i.e., decomposable (D) vs non-decomposable (ND)], familiar vs unfamiliar, language 
direction (i.e., Chinese to English and vice versa), and language broker status.  
 
Dichotomous questions and matrix questions were also included in the demographic information 
designed to investigate the bilinguals background (i.e., university student or not, language 
brokering status, language proficiency, etc.; see Appendix A). In its analysis, the respondent 
feedback from the test and demographic information provided more understanding and 
attributional perspectives on bilinguals’ idiom comprehension. All answers to the demographic 
information portion were self-reported and Likert scales were utilized. Post survey data was 
collected and analysed using inferential and descriptive statistics.  
 
3.2 Setting 
 
As mentioned above, the study took place via an online survey environment using LimeSurvey. 
The design which included a variety of question types was chosen to test English and Chinese 
idioms on Chinese-English bilinguals to see whether participants could identify the correct 
meaning.  
 
Further to this, most people who had access to the survey via weblink and QR Code were from 
McMaster or within the vicinity of Hamilton and Toronto, Ontario. The functionality of the QR 
Code specifically helped in this. The survey helped not only to capture key data but also the 
demographics of the bilinguals albeit anonymously.  
 
 
 

https://surveys.mcmaster.ca/limesurvey/index.php/admin/authentication/sa/login


Chapter III - Methodology                        MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   35 

3.3 Participants  
 
The participants were limited to those who are university and college graduates, attended 
university or college, or were presently enrolled in an academic institution. The ages varied from 
18 to 40 years old. Participants were Mandarin Chinese-English bilinguals with or without 
language brokering experience.  
 
Participants were recruited through weblink, QR code and social media advertisement (i.e., an 
QR code posted on WeChat moments with a description of the criteria of recruitment), and 
SONA recruitment platform for McMaster students. After receiving MREB approval for the 
posters, they were approved by the McMaster Student Union for posting across campus in the 
approved locations.   
 
3.3.1 Eligibility Criteria 
 
Participants had to meet specific eligibility criteria which consisted of living or studying in 
Canada, speaking both languages (i.e., Chinese and English), being over eighteen (18) years of 
age, and are attending or having attended a post-secondary institution (e.g., college or 
university). Therefore, the participants had to be English-Chinese bilinguals (proficient in 
reading, writing, speaking, and listening) and, in terms of data collection, had to complete the 
test within the allotted hour (60 minutes) and not less than five (5) minutes. They could be from 
diverse cultural backgrounds (i.e., born in Singapore, Philippines, etc.) as long as they met the 
above eligibility specified in the recruitment poster. 
 
3.3.2 Broker Identity and Group Composition 
 
The group of the eligible participants consisted of nineteen (19) language brokers (LB) (6 Males, 
11 Females, 2 Other) and nineteen (19) non-language brokers (NLB) (9 Males, 10 Females) with 
the mean age of LB 24 years (SD = 5.04) and mean age of NLB 22.38 years (SD = 3.90). The 
participants in the study were from diverse backgrounds with twenty-seven [27 (LB = 9; NLB = 
18)] from McMaster University. Thirty-one (31) of the participants were born in China with 
Mandarin Chinese being their first language (LB = 14 and NLB = 17). Another six (6) 
participants were born in Canada (LB = 4 and NLB = 2) and the remaining participant was born 
elsewhere (LB = 1). 
 
Bilinguals were classified as LBs or NLBs based on their self-reported informal translation 
experience and activities determined from their responses on the attached questionnaire. They 
were asked to indicate if they had brokered before [see question 4 in Appendix A; “Have you 
culturally or linguistically brokered before? (Language brokering: An informal translation 
experience in which bilingual individuals serve as cultural and linguistic intermediaries for their 
family and/or community members)]. If they answered yes, they were considered brokers and 
moved on to the next question (i.e., question 5 in Appendix A). If they answered no, they moved 
to question 11 in Appendix A.  
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3.3.3 Incentive 
 
Overall, some participants received an incentive in the form of one SONA course credit if they 
were enrolled in a McMaster course offering it. They enrolled voluntarily as there was no course 
requirement for it and this credit was a bonus.  
 
Meanwhile, the other participants had also willingly volunteered and participated to contribute to 
the research and study but without any incentive offered and received. All participants in the 
study were anonymous as per the McMaster Research Ethics Board (MREB) requirements.  
 
3.4 Experiment 
 
The independent variables measured by this study are (i) idiom type, (ii) language direction, and 
(iii) idiom properties (e.g., familiar/unfamiliar, etc.) with participants grouped by (iv) language 
broker status, while the dependant variables were the mean accuracy/comprehension and 
performance score of the survey.  
 
The idiom type criterion was intended to investigate a bilingual’s understanding and awareness 
of idiom decomposability whilst including knowledge of their individual strengths and 
weaknesses on type of idioms, and ways of understanding idioms based on their language 
experience and ability/proficiency (e.g., strategy). 
 
Additionally, language direction was another aspect used in order to better understand the 
bilingual’s ability to respond accurately in their processing of idioms, namely counterpart idioms. 
This part of the study would develop a better understanding of a bilingual’s language preference 
and their comfort with language direction. By investigating cross-language overlap in idiom 
meanings between brokers and non-brokers, it could also bring insights into brokering 
experience and how it may interact with translation overlap showing language meaning 
activation amongst brokers. 
 
The investigation of idiom properties involved the examination of familiar and unfamiliar idioms 
by bilinguals, binding the idiom's familiarity based on the linguistic definition of idiom 
properties. This gave further insight into the behaviour of language brokers (LB), particularly 
when faced with unfamiliar idioms for example. Conversely, we were also interested to find out 
whether non-brokers with high language proficiency skills would be able to access meaning of 
unfamiliar idioms.  
 
The dependent variable in the study was the mean accuracy of idiom interpretation by bilinguals 
with or without language brokering experience. We wanted to evaluate their ability to make 
semantic translation equivalence judgments of counterpart idiomatic expressions related to an 
idiom’s meaning. The response was chosen as means of accuracy while it displayed participants’ 
own levels of linguistic knowledge, particularly in idiom comprehension across languages. The 
result was referred to as the “comprehension score”.  
 
The experiment was conducted on a pullout and on an individual basis which means that by 
clicking the link or scanning the QR code, the participant could do the survey independently and 
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individually at their convenience. Instruction was provided in the poster/ad and in the 
preamble/letter of information of the survey as reviewed and approved by the MREB. 
Participants had to consent to the preamble after reading the necessary explanation on an 
embedded PDF which was also downloadable from LimeSurvey. After reviewing the preamble 
form/letter of information, they could consent to participate by clicking on the ‘CONSENT’ 
button to move forward.  
 
3.5 Materials 
 
The counterpart idiomatic phrases used for the experiment were selected from the combination 
of utilizing the pre-test, equivalency task, literature, and the corpus. Cambridge University 
Dictionary was used to ensure semantic equivalency. The idiomatic phrase was translated into 
the corresponding idiomatic phrase across different languages instead of the literal meanings.  
 
Conversely, most other applications available (e.g., iTranslate, Linghua, Google Translate, etc.) 
frequently translated the idiomatic phrase with merely a literal translation which lacked the 
figurative meaning. The translation of the idiomatic phrase using Cambridge Dictionary as the 
online application (https://dictionary.cambridge.org), shared a figurative meaning of the 
idiomatic phrases inputted. Thus, counterpart idiomatic phrases became more distinctive because 
they shared the same figurative meaning when translated. This facilitated the consistency and 
standardization of the counterpart idiomatic phrases utilized.  
 
The experiment stimuli consisted of sixty-four (64) counterpart idiomatic phrases in total, thirty-
two (32) in English and thirty-two (32) in Chinese. Sixteen (16) idioms in each language were 
decomposable and sixteen (16) were non-decomposable (i.e., D_CE = 16, D_EC = 16, ND_CE = 
16, ND_EC = 16). In addition, thirty-two (32) of the idiomatic expressions used were considered 
familiar and thirty-two (32) were unfamiliar (further discussed in 3.5.2), with sixteen in each 
language and decomposability type (i.e., D_CE= 8 familiar and 8 unfamiliar, D_EC = 8 familiar 
and 8 unfamiliar, ND_CE = 8 familiar and 8 unfamiliar, ND_EC = 8 familiar and 8 unfamiliar).  
 
As a review, counterpart idiomatic phrases or idioms contain the same semantic meaning across 
language beyond merely the literal translation (Baker, 1992). Thus, the equivalence is presented 
and ensures the idiomatic phrases are the equivalent or ‘counterpart’ of each other sharing a 
figurative meaning even though in different languages (Trantescu and Reiss, 2022).  
 
Language direction, whether in Chinese to English (CE) or English to Chinese (EC), was 
uniform and enabled all participants to see the two languages equally and randomly though the 
functionality of LimeSurvey.  
 
3.5.1 Decomposability 
 
Idiomatic phrases were classified in terms of their relative degree of semantic decomposability. 
Idioms have a fixed, conventional meaning which may or may not be related to the literal 
meaning of the individual words in the idiomatic phrases (Gibbs et al, 1989). The items were 
identified as decomposable or non-decomposable, based on common linguistic definitions. 

https://dictionary.cambridge.org/
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Decomposable idioms refer to the idioms whose meaning can be derived from the meaning of 
individual words.  
 
For example, the meaning of the idiom, button up your lips (‘stop talking’) can be understood by 
considering that the phrase ‘button up’ relates to the meaning of closing something, e.g., one’s 
lips, and can thus be interpreted as ‘stop talking’.  On the other hand, semantically non-
decomposable idioms are those whose figurative meaning is different from their literal meaning 
and cannot be derived from the component words. The meaning of idioms like kick the bucket 
(‘to die’) is not related to the literal meaning of the expression, as the words ‘kick’ and ‘bucket’ 
separately do not contribute to the idiomatic meaning. Since individual words do not matter in a 
non-decomposable idiomatic expression, it cannot be understood by considering the component 
words (Gibbs et al, 1989). 
 
3.5.2 Pre-test - Familiar and Unfamiliar Idiomatic Phrases  
 
To provide the framework and baseline for linguistic properties such as familiarity and 
unfamiliarity, a pre-test was developed. A pre-test measurement was conducted in the Spring and 
Summer of 2022 utilizing Microsoft Forms (attached in Appendix B) where 100 possible 
idiomatic phrases were selected and tested to reflect whether they were familiar or unfamiliar.  
 
Ten native English speakers from McMaster University volunteered for a pre-test judgement 
pilot test. Microsoft Forms was used to create a survey judgement task and responses of 
idiomatic phrases’ properties were collected. For example, English idioms such as add fuel to the 
fire, enabled the question, how often the respondent encountered it and how familiar they were 
with the idiom’s meaning. The 5-point Likert rating scale was used for measuring responses from 
1-Not at all, 2-Slightly, 3-Somewhat, 4-Moderately, to 5-Extremely.  
 
We adopted the approach proposed and utilized in López et al. (2017) and the study by Libben 
and Titone (2008) where they concluded that different modes of processing are required for 
distinct types of idioms. More importantly, factors such as idiom familiarity are found to 
influence idiom comprehension. Consequently, responses collected for idiomatic phrases rated as 
‘slightly’ or ‘not at all’ when combined to a total of over 50% were counted as indicative of 
unfamiliarity. For example, the rating for the English idiom put the cart before the horse, was 
‘not at all’ familiar (16%) and ‘slightly’ familiar 41%, combining to 57% (i.e., more than 50%). 
In this case, the idiom was counted as unfamiliar. The ratings from ‘somewhat’ to ‘extremely’ 
combining to over 50% were counted as indicative of familiar idiomatic phrases.  
 
3.5.3 Equivalency Test  
 
The sixty-four (64) idioms used in the survey were selected based not only on the pre-test 
judgement pilot study but also another test to measure semantic equivalency (i.e., the counterpart 
nature) of the idiomatic phrases across languages. The one hundred (100) idiomatic phrases rated 
from unfamiliar to familiar were supplied to two very highly proficient Chinese-English 
bilingual Canadian university graduate students who participated voluntarily. Based on their 
judgments of the task, the items were identified as equivalent translation and/or counterpart 
idiomatic phrases.  
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The survey questions were presented as “Are they equally translated in both languages?” to 
ensure equivalency. For example, the English idiom “practice makes perfect” was shared along 
with its Chinese counterpart “熟能⽣巧”, (pinyin: “shóu néng shēng qiǎo") meaning literally: 
“familiarity, can, grow, skillful” and figuratively: “to encourage someone to continue to do 
something many times, so that they will learn to do it very well”) (see Appendix C; idioms 
included for equivalency). Eligible equivalent idiomatic phrases in both languages would receive 
a ‘yes’ response. If both respondents answered ‘yes’, then that idiomatic phrase was included in 
the final survey as semantically equivalent. However, if an idiomatic phrase received a mixed 
response, it was not included in the final survey.  

3.6 Measurement Instruments  
 
The study utilized the online survey tool LimeSurvey to collect the experiment data. As 
previously discussed, and described on the website (https://www.limesurvey.com), “LimeSurvey 
is the simple, quick, and anonymous online survey software that is popular with students, 
professionals and enterprises”. LimeSurvey was also the tool used for the equivalency test while 
Microsoft Forms was utilized to conduct the pre-test. Both were supplied by license available 
through McMaster University.   
 
3.6.1 Semantic Judgement Task using Counterpart Idioms 
 
The purpose of the LimeSurvey test was to measure bilinguals’ idiom comprehension. The test 
(see Appendix D) was designed in two main sections with the first section comprising of four (4) 
parts testing idiom comprehension. Each part contained an equal number of decomposable (D) 
and non-decomposable (ND) idioms with an equal number of familiar and unfamiliar idioms 
dispersed in each section. With respect to language direction, half of the idiomatic test strings 
were in English, and half were in Chinese.  
 
The idiom comprehension test was designed as a random assignment. Random assignment can 
provide an equal opportunity for all participants to read and answer the test strings without bias 
for idiom type, familiarity, and language direction. Therefore, it was counterbalanced across all 
participants. For example, a participant saw either an English or a Chinese idiom as a test string 
for any given idiomatic phrase and the target strings in each language were seen equally as often. 
This random assignment design was also well suited to avoid the effects of language preference 
and fatigue. 
 
The second section contained eighteen (18) questions concerning demographics covering 
McMaster student status of the participants, their age, gender, education level, brokering 
experience, language proficiency, etc. (see Appendix A). 
 
3.6.2 Validity and Reliability 
 
The validity and reliability of the judgment task utilized for idiom comprehension in the current 
study was imperative. Previous research has used similar tasks referred to as semantic 
relatedness judgement tasks by authors, such as the one utilized by López et al. (2017) and 
Siyanova-Chanturia et al. (2011), amongst others.   

https://www.limesurvey.com/
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The present study’s task was executed to investigate idiom comprehension in counterpart idioms 
(e.g., Chinese and English) and translation conditions [i.e., language direction (Chinese to 
English and English to Chinese)] to analyze how bilinguals were going to accurately process 
idioms across these languages. 
 
The validity and reliability of the idiom counterpart semantic judgment task for idiom 
comprehension was conducted in such a way as to ensure that it measured all the aspects it was 
intended to measure and was appropriate for all comprehension levels, including different 
proficiencies and broker status.  
 
To check its reliability, the trial tasks were administrated and tested multiple times with several 
volunteer participants during the trial/pilot phase over a short period of time. The skill level did 
not change, and some testing aspects were modified as needed (e.g., how the question was 
displayed and written, font size, etc.) until it yielded similar scores on the semantic counterpart 
judgement tasks. The tasks after all debugging, revisions, etc. were finalized and completed, 
featuring in the actual survey delivered.  
 
On the other hand, the reading time was not measured within the current study, because stimulus 
strings of idiomatic phrases may not share the same length, or the word count may differ, so it 
would consume different times for reading and comprehension. For example, in English, an 
idiom may be comprised of several component words forming a string (one idiomatic phrase) 
while a Chinese counterpart idiom may typically appear as a four-character string, and it is 
complete.  
 
Therefore, the reading time may be longer in some sections of the survey than in others, 
especially in English, and may provide unreliable data using the materials provided (e.g., 
LimeSurvey versus an eye-tracking or fMRI study). Thus, because the study contained an 
unbalanced number of test string components (e.g., words) and varying lengths of idiomatic 
phrases in both languages, the measure of idiomatic phrase comprehension/idiomatic phrase’s 
accuracy was retained instead of reading time as the key indicator. 
 
3.7 Experimental Procedure 
  
3.7.1 MREB Approval 
 
The sampling procedure used in the current study was representative sampling which was 
specific to the research design used. Before participants were able to volunteer and the test was 
performed via LimeSurvey, the study had to go through an approval process by the McMaster 
Research Ethics Board (MREB) ensuring that it met all the necessary requirements. The MREB 
process of approval of the study design, measurement, variables, data collection, method, 
advertisement posters, etc. was completed, ensuring data was anonymous through the proper 
functionalities within LimeSurvey.  
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3.7.2 Participants and the Survey 
 
Participants were tested individually in a non-manipulative setting through an online platform 
LimeSurvey (software edition version 5.6.19). LimeSurvey was used to measure the responses to 
test strings and for data collection. The online survey did provide a natural setting, where 
participants were able to conduct the survey in their free time and on their own computer. The 
test process did not disrupt the participant’s normal daily activities because the survey was sent 
out either via weblink or the QR code, both located on the MREB and MSU (McMaster 
Student’s Union) approved poster for dissemination on the McMaster campus. The test was to be 
completed at the participant’s convenience. 
 
Participants were either entering the link or scanning the QR code to complete the survey at any 
convenient time. According to LimeSurvey protocol, each response was recorded instantly, 
capturing either accurate or non-accurate responses through the survey’s software and in relation 
to the inputted target phrases (e.g., the correct answers). A completed survey was thus computed 
as eligible data.  
 
3.7.3 Informed Consent - Letter of Information/Preamble and Privacy 
 
A letter of information/preamble to the test was attached to the consent page and available after 
entering the link or scanning the QR code making it the first screen that participants saw. They 
then had the choice to either consent or exit the survey. The letter of information/preamble was 
viewable and downloadable as a PDF for all participants to keep for their records as well as 
outlining the study being conducted, the task to be performed, and any other aspects of the 
research that were important to the participants and the experiment (e.g., that there were 
counterpart idioms in both languages, how to approach multiple choice questions, demographic 
information about the participants, etc.).  
 
Ethical considerations were adhered to through the McMaster Research Ethics Board (MREB) 
application and its subsequent approval. Considerations such as the layout of the survey, the 
format of the questions asked, timing for the questions, preamble/the letter of information, 
demographic information, and post-survey statement/debriefing sheet, amongst others were all 
submitted and approved by the MREB. The ability for participants to opt out of the survey at any 
time was imperative and was included as per the requirement.  
 
This opt-out condition was paramount from the ethics point of view, in addition to all 
considerations for privacy of the participants. All participants were anonymous throughout the 
entire process with all steps taking account of this requisite, including all systems such as 
LimeSurvey and SONA. The informed consent met all requirements as outlined by the MREB 
including how participants were informed about the purpose and the potential risks of the survey. 
The bonus points for SONA participants were handled by the SONA platform. 
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3.7.4 The Survey 
 
As the survey was fully confidential and anonymous, participants were instructed that they 
would see either an English or Chinese phrase where under the question/test phrase, multiple 
phrases followed.  Only one of the phrases counted as a correct answer because it had the same 
figurative meaning as the preceding question/test phrase. That meaning represented its cross-
language counterpart. The other phrases presented were semantically unrelated but shared literal 
meaning or words related to the test phrases.  
 
Upon reading the phrase for the purpose of determining its meaning, the participants were asked 
to decide which answer to select during the time recommended (one hour for the entire 
experiment, based on the number of questions, the survey testing period results done previously, 
and the MREB feedback) as accurately as possible. If they judged an answer to be the correct 
meaning of the preceding question phrase, they were to click the phrase below as the correct 
response (see entire survey attached as Appendix D).   
 
A given idiom in the Chinese to English translation direction, for example, “火上浇油” (pinyin: 
huǒ shàng jiāo yóu); (literal gloss: “fire, upon, to pour, oil”),  was followed by four target phrases 
in English: ‘add salt to something’; ‘make a world of difference’; ‘add fuel to the fire’; ‘to add 
insult to injury’.  The interpretation “add fuel to the fire” shared figurative meaning “to make an 
argument or bad situation worse” associated with the preceding Chinese phrase and is the correct 
answer. In this case, if participants fully understood the idiom across language boundaries, they 
were able to choose it as accurate response although there were certain words such as ‘add’ 
which could be a potential burden if the participant was not familiar with the phrase.  
 
Conversely, the same was done when the idiom string went in the English to Chinese translation 
direction. As an example, one of the test questions was the idiom better safe than sorry meaning 
“it is best not to take risks even when it seems boring to be careful” followed by four test strings 
in Chinese, ‘德才兼备’(pinyin: dé cái jiān bèi; literal gloss: “moral, talent, to have”; meaning: 
“not only have good ideological qualities, but also have the talent and ability for work”); ‘有备⽆
患’ (pinyin: yǒu bèi wú huàn: literal gloss:  to have, to be prepared, not, misfortune; meaning : 
“ over-preparedness avoids risk” e.g., ‘bring an umbrella just in case’); ‘未雨绸缪’ (pinyin: wèi yǔ 
chóu móu; literal gloss:  not, rain, silk, take precautions; meaning: “to save money for a time 
when it might be needed”); ‘措⼿不及’ (pinyin: shǒu bù jí; literal gloss: arranged, hand,  find too 
late, meaning: “caught off guard”). Only one was the target string’s correct figurative 
interpretation which had the same semantic meaning (e.g., counterpart). Thus, the participant 
needed to choose one of the following answers and in this case the target answer, “有备⽆患” 
(pinyin: yǒu bèi wú huàn: literal gloss:  to have, to be prepared, not, misfortune; meaning : 
“ over-preparedness avoids risk” e.g., bring an umbrella just in case) was the one related to the 
question phrase meaning.  
 
A participant saw each language equally as often across the items. The idiom language direction 
target phrases, whether in Chinese or English, were counterbalanced across languages and fully 
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randomized through LimeSurvey’s formulaic functionality as explained in section 3.6.1. The test 
was designed to not take more than fifty (50) minutes including the demographic questionnaire. 
 
3.7.5 Data Considerations and Collection 
 
There were several considerations for the data, its collection and final import into IBM’s 
Statistical Package for the Social Sciences (SPSS). It charted the following procedure to ensure 
data was reliable and valid for the purposes of the study’s results and conclusions.  
 
The procedure followed the process of considering the time the survey was designed for (STEP 
1), a proficiency range (STEP 2), duplicates (STEP 3), and outliers based on the SPSS “Analyze 
Data” function (STEP 4).  
 
3.7.6 – Data Inclusion Criterion - STEPS 
 
3.7.6.1 STEP 1 - Time 
 
Since the goal for participants was to respond to the survey within the allotted time, responses 
with a longer time than one hour or less than five (5) minutes were not included. The reasoning 
for this decision was that participants who used over an hour (60 minutes) lingered over 
questions for too long and did not seem to know the answers without the assistance of some 
outside medium. There were a few participants whose responses took over one hour of the 
completion time.  
 
Most participants’ responses were completed in the one-hour range which met the criteria of the 
research timing design. The eligible responses from the current study consisted of data that was 
gathered from participants who completed their responses within one hour after eliminating the 
conditions which posed risk to the integrity of the data. The valid participant responses were thus 
collected, analyzed, and included in the study, particularly in computation of qualified responses.  
 
The survey was designed so that participants needed at least five (5) minutes to complete the test 
plus time to answer all questions including the demographic questionnaire. Survey responses that 
were under the 5-minute threshold were a result of prematurely exiting the survey once they 
began. Those under were not included according to the number of testing questions considered. 
They were considered as incomplete and were not included in the final data collection. The data 
from those responses would be excluded as they posed quality issues: they were either 
incomplete or done without giving the survey the appropriate consideration and time to 
complete.  
 
3.7.6.2 STEP 2 - Range 
 
Based on self-reporting measures for reading proficiency, a matrix was utilized towards a range 
for import into SPSS. The table below illustrates the proficiency range that participants self-
reported. This was a very good indicator of proficiency. The range was formulated with the 
assumption that there was a minimum level of proficiency which was reasonable to expect from 
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someone to be considered a proficient bilingual in English and Chinese.  The scale started at 40-
55% (POOR to FAIR), 55-70% (GOOD), 71-81% (VERY GOOD), to 82+% (EXCELLENT). 
 
Figure 1 – Self-reported Proficiencies and Comprehension Scores – Range 
 

 
 
 
Underperformance and overperformance were not considered because self-reporting was 
sufficient as an assessment of language proficiency relating with objective methods (Dunn and 
Fox Tree, 2009; Flege, Mackey, and Piske, 2002). As such, this understanding was used for the 
development of scoring for the range. The scoring per section was either a one (1) or zero (0) and 
covered all four sections. The first two sections were decomposable idiom types in both English 
to Chinese language direction and vice versa accounting for thirty-two (32) of the total sixty-four 
(64) questions. The next two sections were non-decomposable idiom types in both the English to 
Chinese language direction and vice versa.  
 
Thus, if a participant had reported their proficiency in reading for English as excellent or native-
speaker-like but scored less than 82+% in decomposable English to Chinese idioms, they were 
given a score of zero (0) for that section. Likewise, if they reported their proficiency as being 
fair/poor but scored higher than the 40-55%, they were also given a score of zero (0) for that 
section. If participants scored in accordance with their reported proficiencies, they were given a 
score of one (1) for the section. In this case, a participant who reported being good in English 
proficiency and scored in the two English sections within a range of 55-70% was awarded a 
score of one (1) for that section.  
 
Equally, similar rationale was utilized for Chinese to English in both decomposable and non-
decomposable idiom types. Overall, participants needed to meet a self-reporting proficiency 
threshold of at least 50% in total or 2 out of the 4 idiomatic phrases sections to be included. 
 
 
 

PROFICIENCIES (READING)
(SELF-REPORTED) DECOMPOSABLE CHINESE (D_C) NON-DECOMPOSABLE CHINESE (ND_C)
EXCELLENT (NATIVE SPEAKER) 82+% 82+%
VERY GOOD (FULL PROFESSIONAL 
PROFICIENCY) 71-81% 71-81%
GOOD (WORKING PROFICIENCY) 56-70% 56-70%
FAIR/POOR (ELEMENTARY 
PROFICIENCY/VERY LITTLE) 40-55% 40-55%

PROFICIENCIES (READING)
(SELF-REPORTED) DECOMPOSABLE ENGLISH (D_E) NON-DECOMPOSABLE ENGLISH (ND_E)
EXCELLENT (NATIVE SPEAKER) 82+% 82+%
VERY GOOD (FULL PROFESSIONAL 
PROFICIENCY) 71-81% 71-81%
GOOD (WORKING PROFICIENCY) 56-70% 56-70%
FAIR/POOR (ELEMENTARY 
PROFICIENCY/VERY LITTLE) 40-55% 40-55%

COMPREHENSION SCORES

COMPREHENSION SCORES

CHINESE
ENGLISH

RANGE
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3.7.6.3 STEP 3 - Duplicates 
 
There were a few duplicate responses. These duplicates were participants that had the same 
timestamps and those responses which according to the timestamps were repeats and could be 
considered as one person doing two tests or ‘group work’ whereby two people could have done 
the survey together. These cases were not included in the final dataset.  
 
3.7.6.4 STEP 4 - Outliers 
 
Once STEPS 1-3 were executed, a dataset from Excel was ready for import into SPSS. 
Following successful import of the values and variables, “Analyze Data” task was run to check 
for normality. Upon running data analysis, outliers were identified before running the three-way 
mixed ANOVA. After deeper investigation, the outliers were the responses that were missed in 
STEP 2 regarding proficiency.  
 
Thus, participants’ responses implemented as collected data for analysis had to meet the 
abovementioned four-step procedure to be qualified as eligible responses while also showing the 
participant’s level of proficiency for the idiomatic phrases presented.  
 
3.8 Data Analysis  
 
The data collection process took place over the period from mid-March 2023 until the posters 
were taken down by McMaster University facilities department in May 2023. The data from 
participants going through SONA was received before the end of the Winter semester courses in 
April, before final exams.  
 
3.8.1 Main Analysis Tool 
 
For the inferential statistics analysis, IBM’s Statistical Package for the Social Sciences (SPSS) 
was used. SPSS generates real-time reports with graphs, charts, and statistical summaries; the 
data could also be exported to popular formats like CSV or back to SPSS for future analysis 
(https://www.ibm.com/spss).  
 
3.8.2 Type of Study and Measures 
 
As this was a quantitative study, the data was collected and analyzed using a variety of measures 
and procedures including the identification of the indices utilized to describe the data (e.g., mean, 
standard deviation) and statistical tests (e.g., two-way mixed ANOVA; three-way mixed 
ANOVA).  
 
A three-way mixed ANOVA was first conducted to evaluate if there is a three-way interaction 
between three independent variables, including between-subjects and within-subjects factors. 
The design for a three-way mixed ANOVA in this case was: one between-subjects factor i.e., 
‘broker status’ (brokers vs. non-brokers) and two within-subjects factors [i.e., ‘idiom type’ 
(decomposable vs. non-decomposable), and ‘language direction’ (English to Chinese and 
Chinese to English)]. Therefore, the repeated measure was the mean accuracy of the idiom 

https://www.ibm.com/spss
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semantic judgement on comprehension score (dependent variable) which included idiom type, 
language direction, and broker status as the three independent variables. 
 
Additionally, a two-way mixed ANOVA was also conducted for the independent variables 
‘broker status’ (brokers vs. non-brokers) and idiom familiarity (familiar vs. unfamiliar) to 
examine whether there was an interaction effect. The mean accuracy of performance was 
measured.  
 
3.8.3 Methods of Data Analysis 
 
Two methods of quantitative data analysis were used in this study. The idiom comprehension/ 
accuracy scores from the semantic judgement task were analyzed using descriptive statistics for 
the demographic questionnaire and inferential statistics for the idiom comprehension test scores. 
 
Statistical analysis using the SPSS software was executed to accurately report the results and to 
identify where there was statistical significance between the three independent variables (idiom 
type, language direction, broker status) and the dependent variable (i.e., comprehension mean 
score). 
 
The results from the demographic questionnaire were analyzed and reported on in a descriptive 
way. The use of Microsoft Excel enabled the immediate view of compiled results from the 
demographic questionnaire that was collected through LimeSurvey. The results were reported in 
different ways: actual answers to each question such as broker status, gender, background info, 
etc. which could be shown in numbers, percentages, pie charts, bar graphs, etc. The results were 
reviewed on an item-by-item basis and shared in the results section.  
 



Chapter IV - Results                                  MSc Thesis - J. Zeng; McMaster University – COGSCIL 
 

   47 

4.1 Introduction 
 
The study investigated the following main questions: (i) whether overlap idioms across 
languages influence semantic meaning processing for bilinguals, (ii) whether the idiom 
decomposability and idiom property differences (familiar versus unfamiliar] affect semantic 
meaning processing by bilinguals with and without language brokering experience, and (iii) 
whether the language direction difference in translation of idioms affects the comprehension of 
idiom counterpart phrases by bilinguals.  
 
Chapter IV covers all the aspects of the results and reporting starting from the three-way mixed 
ANOVA of comprehension score (accuracy) of the semantic counterpart idiom judgment task by 
idiom type, language direction, and broker status. This was followed by conducting simple two-
way interactions between idiom type, language direction and broker status then the simple simple 
main effects of non-brokers and the simple simple comparisons between idiom type by language 
direction for non-brokers. 
 
Further to this procedure, the two-way interaction between idiom type and broker status was 
tested which included simple main effect for broker status and simple main effect for idiom type. 
Subsequently, the two-way interaction between idiom type and language direction was tested 
with the simple main effect of idiom type and simple main effect of language direction. 
 
Main effects for idiom type, language direction, and broker status were also reported. In addition, 
the two-way interaction between idiom familiarity and broker status was conducted including the 
reporting of the main effect for broker status. 
 
Lastly, the results of the demographic questionnaire were reported including age, gender, and 
background, the languages spoken to family members by participant, the start and frequency of 
brokerage, materials, settings, and recipients of brokerage, participants’ language learning and 
communication, and finally the participants language proficiency means.   
 
4.2 Summary of Testing Procedure and Subsequent Results  
 
As mentioned in the methodology, a multiple-choice test was given to Chinese-English 
bilinguals with and without language brokering experience and they were asked to make 
semantic equivalence judgements of counterpart idioms across languages (Chinese and English). 
The counterpart idioms were presented in randomized groups of sixteen (16) for a total of sixty-
four (64).A question string was presented with the correct response (e.g., target string) was 
presented along with three (3) other answer strings with thirty-two (32) question strings from 
English to Chinese and thirty-two from Chinese to English (see Appendix D). If the participant 
chose the correct answer it showed in their answer key as ‘target’ and was recorded as a 
successful answer to the question string. 
 
The answers to the survey were then collated into a comprehension score for each idiom type and 
language direction amongst participants and counted as the dependent variable (DV) understood 
as the comprehension/accuracy score. The higher scores thus represented a better performance by 
participants in the current study.   
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A three-way mixed ANOVA was used to measure the two within-subjects factors which were 
idiom type (i.e., decomposable (D) and non-decomposable (ND)) and language direction (i.e., 
Chinese to English (CE) and English to Chinese (EC) translation) respectively, and one between-
subjects factor was broker-status (i.e., brokers and non-brokers). Subsequently, the dependent 
variable was comprehension scores.  
 
For reference, a mixed ANOVA is used to “compare the means of groups cross-classified by two 
different types of factor variables” where “between-subjects factors, which have independent 
categories (e.g., broker status: brokers/ non-brokers) and within-subjects factors, which have 
related categories (e.g., idiom type: decomposable/non-decomposable; language direction: 
Chinese to English/English to Chinese) (Field 2018, 1025). Thus, a three-way mixed ANOVA is 
used to evaluate if there is a three-way interaction between three independent variables, 
including between-subjects and within-subjects factors (Field 2018, 732-33). In this study design 
for three-way mixed ANOVA, it contained one between-subjects factor and two within-subjects 
factors.  
 
When investigating the interaction between the variables and their significance, we need to take 
a closer look at the results of the ANOVA. In this respect, a main effect needs to be investigated. 
A “main effect (also called a simple main effect) is the effect of one independent variable on 
the dependent variable. It ignores the effects of any other independent variables (Krantz, 
2019). In general, “there is one main effect for each independent variable” (Krantz, 2019). In this 
case, there are three independent variables (e.g., broker status, idiom type, language direction) so 
there should be three main effects on the dependent variable (comprehension/accuracy) followed 
by a pairwise comparison for a deeper investigation (Bennett, 2021). 

Moreover, a second investigation was conducted on idiom familiarity and broker status, where 
performance accuracy was the dependent variable.  A two-way mixed ANOVA was used to 
measure one within-subjects factor which was idiom familiarity (i.e., familiar and unfamiliar 
idioms), and one between subjects-factor (i.e., brokers and non-brokers).  Accuracy of 
performance scores was observed by investigating idiom familiarity properties through repeated 
measures.   
 
4.3 Results for Three-way Mixed ANOVA - Comprehension Score (Accuracy) of Semantic 
Counterpart Idiom Judgment Task 
 
4.3.1 Comprehension Score by Idiom Type, Language Direction, and Broker Status 
 
A three-way mixed ANOVA (analysis of variance) was run to understand the effects of idiom 
type, language direction and broker-status on completing a semantic counterpart idiom task [A2 
Idiom Type (Idiom Type: decomposable (D) vs. non-decomposable (ND)) x2 (Language 
direction: Chinese to English (CE) vs. English to Chinese (EC) x2 (Broker Status: broker (LB) 
vs. non-broker (NLB))]. The process for running the three-way mixed ANOVA, requires the 
assumptions of no outliers, normal distribution, homogeneity of variances, and equality of 
variances meaning groups should be equal (Field 2018, 283, 703). This is also referred to as 
sphericity. When running an ANOVA it must meet the above assumptions/tests (Field 2018, 283). 
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There were no outliers, as assessed by examination of studentized residuals for values greater 
than ±3.  A studentized residual is calculated by dividing the residual by an estimate of its 
standard deviation. The standard deviation for each residual is computed with the observation 
excluded, providing a more precise estimate of the error variance of a specific case (Field 2018, 
382). 
 
Comprehension scores were normally distributed, as assessed by Normal Q-Q Plots. As 
reference, Q-Q plots, or quantile to quantile plots, can be interpreted in the same way as a P-P 
(probability to probability visualization) plot which looks at kurtosis (skewness) by showing dots 
above or below the line and can help determine if you have a negative or positive curve. Having 
a lot of scores, Q-Q plots are the easiest to interpret (Field 2018, 250-3) when assessing normal 
distributions of data. There was homogeneity of variances (p > .05) for three of the four 
dependent variables (comprehension score) as assessed by Levene's test of homogeneity of 
variances notwithstanding D_EC. Therefore, the Brown-Forsythe test of group variance for 
D_EC showed p=0.564 indicating that D_EC was equal between the groups.  Levene’s test is the 
null hypothesis that the variances in different groups are equal and comparable for analysis 
(Field 2018, 257). Brown-Forsythe test is another test for homogeneity of variances which also 
requires p>0.05 (Field 2018, 1010). 
 
Additionally, covariances of p =.120 as assessed by Box's M test were shown. Box's M test looks 
at the assumption of equal covariance matrices, thus this test can be ignored when sample sizes 
are equal (Field 2018, 759-63). The assumption of sphericity was automatically met in the 
analysis as there were only two levels of the within-subjects factor. Sphericity refers to the 
equality of variances between all possible pairs of within-subject conditions (Field 2018, 655-7). 
With only two levels, all pairwise comparisons are naturally equivalent, and the assumption of 
sphericity is automatically satisfied.  
 
There was a statistically significant three-way interaction between idiom type, language direction 
and broker-status, F (1, 36) = 4.305, p = .045, partial η2 = .107, indicating that the relationship 
between idiom type (decomposable or non-decomposable) and language direction [Chinese to 
English (CE) or English to Chinese (EC)] was significantly different in brokers and non-brokers 
on the comprehension scores in counterpart idioms. Since there was a three-way interaction 
effect, we were interested in the simple two-way interaction between the two factors [i.e., idiom 
type*language direction where (*) represents interaction] at different levels of the factor broker 
status [i.e., broker (LB) vs. non-broker (NLB)], a simple two-way interaction effect was 
observed.  
 
4.3.2 Simple Two-Way Interaction Between Idiom Type, Language Direction and Broker Status 
 
Is the effect of the interaction between idiom type and language direction on comprehension 
scores affected by whether brokers or non-brokers? Statistical significance of a simple two-way 
interaction and a simple simple main effect was conducted. A simple simple main effect is done 
when a simple interaction effect is significant whereby the simple interaction effect of A (idiom 
type) × B (language direction) at c1 (non-brokers), then we analyze the simple simple main 
effect of A (idiom type) at b1 (CE) and b2 (EC) [at c1 (NLB)], and simple simple main effect of 
B (language direction) at a1 (D) and a2 (ND) [at c1 (NLB)] (Bennett, 2021). The assumption of 
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sphericity was automatically met in the analysis as there were only two levels of the within-
subject factor, for both simple two-way interactions effects.  
 
There was a statistically significant simple two-way interaction between idiom type and language 
direction for non-brokers, F(1,18)=10.510, P=.005, partial η2=.369, but not for brokers, F(1, 18) 
= .234, p =.634, partial η2=.013, indicating that idiom type and language direction integrating 
effect for brokers is not statistically significant. In other words, idiom type effect on 
“comprehension scores” does not depend on language direction (for brokers). Because the results 
were not showing as statistically significant, this tells us that the effect of idiom type on idiom 
comprehension does not depend on the language direction. On the other hand, for non-brokers, it 
showed a statistically significant simple two-way idiom type and language direction interaction 
effect, which indicates that the effect of types of idioms (D or ND) on comprehension scores to 
complete the semantic counterpart idiom task depends on the language direction (i.e., whether it 
is Chinese to English or English to Chinese). As a result of a statistical significant simple two-
way interaction, it was followed up with a simple simple main effects of non-broker groups.  
 
4.3.3 Simple Simple Main Effects of Non-Broker Status 
 
Simple simple main effects on non-broker status was investigated and followed up. There was a 
statistically significant simple simple main effect of idiom type in Chinese to English (CE) 
language direction for non-brokers, F(1, 18) = 4.561, p= .047, but also when idiom type in 
English language direction was a statistically significant for non-brokers, F(1, 18) = 49.336, 
p< .001. This indicates that the effect of idiom type at language direction is statistically 
significant for non-brokers on the comprehension scores in semantic counterpart idioms 
judgement task. In other words, this indicates differences in idiom comprehension (i.e., 
differences in comprehension scores to complete the semantic counterpart idioms judgement 
task) that occur owing to idiom type (decomposable and non-decomposable) in Chinese to 
English (CE) and English to Chinese (EC) language directions. 
  
4.3.4 Simple Simple Comparisons Between Idiom Type by Language Direction for Non-Brokers 
 
Since it was found that simple simple main effect of idiom type on both language directions was 
showing as statistically significant for non-brokers, there needed to be an investigation of an 
overall effect of a within-subject factor on the dependent variable. For example, we have a 
statistically significant simple simple main effect of idiom type for non-brokers on 
“comprehension score” in Chinese to English (CE) and English to Chinese (EC) language 
directions, but we do not know where the difference lies.  
 
Upon closer investigation and with respect to non-brokers in Chinese to English (CE) language 
direction, all simple simple pairwise comparisons were run between the two idiom types (D and 
ND). These pairwise comparisons are conducted when comparing all pairs of groups (Field 2018, 
308). For example, in this case it was idiom type (both D and ND) for Chinese to English (CE) 
direction. LSD corrections were made with comparisons within each simple simple main effect 
and considered the comparisons with adjusted p-values being reported. As a note, Fisher's LSD 
(least significant difference) method is used in ANOVA to create confidence intervals for all 
pairwise differences between factor level means while controlling the individual error rate to a 
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significance level you specify (Field 2018, 79). More importantly, it was at the 95% confidence 
interval (CI) in all comparisons in this study.  
 
The mean scores were 12.211 (SE=.527) when performing the task with decomposable idioms 
(D) and 10.842 (SE=.467) when performing the task with non-decomposable (ND) idioms. There 
was a statistically significant mean difference between decomposable and non-decomposable 
idioms in the Chinese to English language direction, the mean difference was 1.368, 95% CI 
[.022 to 2.715], p = .047. The results for decomposable idioms were greater than for non-
decomposable idioms in Chinese to English direction. 
 
For the same group (NLB) in the English to Chinese (EC) language direction, the mean scores 
were 13.000(SE=.342) when performing the task with decomposable (D) idioms and 8.526 
(SE=.559) when performing the task with non-decomposable (ND) idioms. There was also a 
statistically significant mean difference between decomposable (D) and non-decomposable (ND) 
idioms in the English to Chinese (EC) language direction, the mean difference was 4.474, 95% 
CI [3.316 to 5.812], p<.001. Decomposable idioms scored higher than non-decomposable idioms 
in the English to Chinese (EC) direction.1  
 
This comparison shows that a mean score of 1.368 is higher in decomposable (D) than non-
decomposable (ND) idioms by non-brokers (NLB) in the Chinese to English (CE) language 
direction. Conversely, the mean score of 4.474 was higher for decomposable (D) than non-
decomposable (ND) idioms when performed by non-brokers (NLB) in the English to Chinese 
(EC) language direction, indicating that the mean difference on comprehension scores were 
different between decomposable idioms and non-decomposable idioms. The difference between 
decomposable idioms in both Chinese to English (CE) and English to Chinese (EC) were  
statistically significant. (see Figures 2 and 3 - Comprehension Scores by Idiom Type (D and 
ND), Language Direction (CE and EC), and Broker Status (LB and NLB) on following page) 

 

 

 

 
1 For brokers in Chinese to English (CE) language direction, the mean scores were 13.263 
(SE=.432) for decomposable idioms and 12.211 (SE=.549) for non-decomposable idioms. There 
was no statistically significant mean difference between decomposable (D) and non-
decomposable (ND) idioms in Chinese to English (CE) language direction of 1.052, 95% CI 
[-.380 to 2.485], p = .140.  However, for brokers in English to Chinese (EC) language direction, 
the mean scores were 12.632(SE=.531) with decomposable idioms and 11.158 (SE=.531) with 
non-decomposable idioms. They showed a statistically significant mean difference between 
decomposable and non-decomposable idioms in English to Chinese (EC) language direction of 
1.474, 95% CI [.392 to 2.556], p=.010. 
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Figure 2 and 3 – Comprehension Scores by Idiom Type (D and ND), Language Direction (CE 
and EC), and Broker Status (LB and NLB) 

 

 

 

 

 

 

 

 

4.4 Two-Way Interaction Between Idiom Type and Broker Status 
 
There was a statistically significant two-way interaction between idiom type and broker-status, F 
(1,36) =7.749, p=009, partial η2 = .177. Therefore, simple main effects were run. The effects of 
idiom type were investigated at broker status factors and vice versa (broker status at idiom type). 
 
4.4.1 Simple Main Effect for Broker Status 
 
The effect of broker status on comprehension scores was investigated at decomposable idioms. 
Comprehension scores were not statistically significantly different for brokers (LB) (M=12.947, 
SE=.344) as compared to non-brokers (NLB) (M=12.605, SE=.344) at the decomposable (D) 
idiom type, F(1,36) =.496, p = .486, partial η2 = .014, where there was a mean difference of .342, 
95%CI[ -.643,1.328]. This indicated that the effect of the broker status on comprehension scores 
was similar to the effect of non-broker (NLB) on decomposable (D) idioms. 
 
However, comprehension scores were statistically significantly different for brokers (M = 
11.684, SE = .473) as compared to non-brokers (M =9.684, SE= .473) at the non-decomposable 
(ND) idioms. There was a statistically significant difference in comprehension scores between 
broker status at non-decomposable idioms, F(1, 36) = 8.929, p = .005, partial η2 = .199. 
 
Furthermore, a follow up of the results for non-decomposable idioms was conducted using the 
pairwise comparisons. Comprehension scores were significantly greater for brokers (M=2.00, 
SE=.67, P=.005) as compared to non-brokers (M= -2.00, SE= .67, P= .005), with a mean 
difference of 2.000, 95% CI [.643, 3.357], indicating that brokers scored higher than non-brokers 
in non-decomposable idioms.  
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Therefore, the main effect of broker status at idiom type was not reported because decomposable 
idiom type (p = .486) does not show any difference with relation to broker status (LB and NLB) 
and was only presented as significant at the non-decomposable (p = .005) idiom type regarding 
broker status (LB and NLB). 
 
4.4.2 Simple Main Effect for Idiom Type 
 
The effect of idiom type on comprehension scores was investigated at broker groups. 
Comprehension scores were statistically significantly different for decomposable idioms 
(M=12.947, SE=.344) compared to non-decomposable idioms (M=11.684, SE=.473) for brokers. 
There was a statistically significant effect of idiom type on comprehension scores for brokers, F 
(1,36) =8.996, p = .005, partial η2 = .200 (see Figure 4 – Idiom Type and Broker Status at 
Comprehension Scores on the following page). 
 
A follow up of the results of idiom type was conducted using the pairwise comparisons. For 
brokers (LB), comprehension score was significantly greater in decomposable idioms (M=1.263, 
SE=.421, p=005) compared to non-decomposable idioms (M=-1.263, SE=.421, p=005) with a 
mean difference of 1.263, 95%CI [.409, 2.117], indicating that the decomposable idioms scored 
higher than non-decomposable idioms for language brokers. 
 
Moreover, comprehension scores were also statistically significantly different in the 
decomposable category (M = 12.605, SE =.344) compared to the non-decomposable (M =9.684, 
SE= .473) for non-brokers, There was a statistically significant effect of idiom type on 
comprehension scores for non-brokers, F (1, 36) = 48.108, p <.001, partial η2 = .572. 
 
As a follow-up test, pairwise comparisons were also conducted for non-brokers (NLB). 
Comprehension scores were also significantly different between decomposable idioms (M 
=2.921, SE =.421, p <.001) compared to non-decomposable idioms (M =-2.921, SE =.421, p 
<.001) with a mean difference of 2.921, 95% CI [2.067, 3.775], indicating that the effect of the 
decomposable category on comprehension scores is greater than the effect of the non-
decomposable category for non-brokers.   
 
Simple main effects of idiom type for brokers (p = .005) and non-brokers (p <.001) showed 
significant difference. Thus, idiom type was significantly different for brokers as well as for non-
brokers. Therefore, idiom type can be reported as a main effect because both groups showed 
significance on idiom type. In addition, decomposable idioms scored higher than non-
decomposable idioms in both groups (LB and NLB). Thus, decomposable idioms could also be 
reported as a true main effect.  
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Figure 4 – Idiom Type and Broker Status at Comprehension Scores 
 
 

 
4.5 Two-Way Interaction for Idiom Type and Language Direction 
 
There was a statistically significant two-way interaction between idiom type and language 
direction, F (1,36) =7.429, p=.010, partial η2 = .177. Hence, simple main effects were run. The 
effects of idiom type at language direction factors and vice versa were investigated (see Figure 5- 
Idiom Type and Language Direction at Comprehension Score). 
 
4.5.1 Simple Main Effect of Idiom Type  
 
First, the effect of idiom type was investigated on comprehension scores at Chinese to English 
(CE) language direction. Comprehension scores were statistically significantly different in 
decomposable idioms (D), (M=12.737, SE=.341) compared to non-decomposable idioms (ND) 
(M=11.526, SE=.360), and there showed to be a significant difference, F (1,36) = 6.696, p =.014, 
partial η2 = .157. 
 
Upon conducting pairwise comparisons, comprehension scores were significantly higher in 
decomposable idioms (M=1.211, SE=.468, p =.014) compared to non-decomposable idioms (M= 
-1.211, SE=.468, p =.014) with a mean difference of 1.211, 95% CI [.262,2.159], indicating that 
the effect of decomposable idioms in Chinese to English direction on comprehension scores was 
greater to the effect of non-decomposable idioms in Chinese to English direction.  
 
Moreover, when investigating the effects of idiom type at English to Chinese language direction 
on comprehension scores, they were also shown to have a statistically significant difference in 
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decomposable idioms (M =12.816, SE = .316) compared to non-decomposable idioms (M 
=9.842, SE= .385) at English to Chinese (EC) language direction, and there showed to be a 
significant difference, F (1, 36) =52.716, p <.001, partial η2 = .594. 
Follow-up pairwise comparisons were conducted where comprehension scores were statistically 
significantly higher in decomposable idioms (M=2.974, SE=.410, p<.001) compared to non-
decomposable idioms (M= -2.974, SE=.410, p<.001) with a mean difference of 2.974, 95% CI 
[2.143, 3.804], indicating that the effect of decomposable idiomatic phrases (D) on 
comprehension scores was greater than the effect of non-decomposable (ND) idiomatic phrases 
at the English to Chinese (EC) language direction.  
 
Thus, we could report idiom type as a true main effect since the simple main effects of idiom 
type were showing significance in both Chinese to English (CE) language direction (p =.014) 
and English to Chinese (EC) language direction (p <.001). Furthermore, decomposable idioms 
were also showing significantly higher than non-decomposable (ND) idioms at both Chinese to 
English (CE) and English to Chinese (EC) language direction. Thus, we could also report 
decomposable idioms as a true main effect.  
 
4.5.2 Simple Main Effect of Language Direction 
 
The simple main effect of language direction on comprehension scores was investigated at 
decomposable idioms where comprehension scores were not statistically significantly different in 
Chinese to English (CE) (M=12.737, SE= .341) compared to English to Chinese (EC) 
(M=12.816, SE=.316) in decomposable idioms, F(1,36) =.032, p = .859, partial η2 = .001 with a 
mean difference of -.079, 95% CI [ -.976, .818]. This indicates that the effect of the language 
direction on comprehension scores is not significantly different for either Chinese to English or 
English to Chinese in decomposable idioms.   
 
Moreover, comprehension scores were investigated at non-decomposable idioms. 
Comprehension scores were showing as statistically significantly different in Chinese to English 
(CE) (M = 11.526, SE = .360) compared to English to Chinese (EC) (M =9.842, SE= .385) in 
non-decomposable idioms, F (1, 36) = 26.034, p<.001, partial η2 = .420. 
 
Further, a follow up regarding the results for language direction was conducted using pairwise 
comparisons. Comprehension scores were statistically significantly greater in Chinese (M=1.684, 
SE=.330, p<.001) compared English (M= -1.684, SE= .330, p<.001) with a mean difference of 
1.684, 95% CI [1.015, 2.354], indicating that the effect of the Chinese to English on 
comprehension scores is higher than the effect of English to Chinese on comprehension scores 
for non-decomposable idioms, particularly.  
 
Since simple main effect of language direction does not show statistical significance in 
decomposable idioms (p = .859), therefore, language direction as main effect could not be 
reported in this case because it was true only for non-decomposable idioms for the simple main 
effect of language direction in both directions (i.e., Chinese to English; English to Chinese) 
(p<.001). 
  
 



Chapter IV - Results                                  MSc Thesis - J. Zeng; McMaster University – COGSCIL 
 

   56 

Figure 5 – Idiom Type and Language Direction at Comprehension Score 
 
 

 
 
4.6. Main Effects for Idiom Type, Language Direction, and Broker Status 
 
4.6.1 Main Effect of Idiom Type 
 
A main effect of idiom type was reported. An analysis of the main effect for idiom type was also 
performed where the main effect has shown a statistically significant difference, F (1, 36) = 
49.356, p <.001, partial η2 = .578, in mean comprehension score between idiom types [i.e., 
decomposable (D) vs. non-decomposable (ND)]. Further, all pairwise comparisons were run and 
reported at 95% confidence intervals with p-values Bonferroni-adjusted. In this case, adjusting 
using the Bonferroni method, ensures the cumulative error remains below 0.05 (Field 2018, 83-
84). The means were 12.776 (SE=.245) for decomposable and 10.684 (SE=.335) for non-
decomposable idiomatic phrases, respectively. The mean difference score for decomposable 
idiomatic phrases (D) was 2.092, 95% CI [1.488,2.696] points higher than for non-decomposable 
idiomatic phrases (ND), with a statistically significant difference, p=<.001. 
 
4.6.2 Main Effect of Language Direction 
 
Additionally, a main effect of language direction was also reported. The analysis of the main 
effect for language direction was thus conducted whereby the main effect had shown a 
statistically significant difference, F (1, 36) = 13.515, p <.001, partial η2 = .273, in mean 
comprehension score between language directions [i.e., Chinese to English (CE) – English to 
Chinese (EC)]. Further, all pairwise comparisons were run and reported at 95% confidence 
intervals with p-values Bonferroni-adjusted. The mean was 12.132 (SE=.261) for Chinese to 
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English (CE) direction and 11.329 (SE=.2875) for English to Chinese (EC) language direction, 
respectively. Therefore, the mean difference score for Chinese to English (CE) language 
direction was .803, 95% CI [.360, 1.245]. Thus, the scores for Chinese to English (CE) were 
higher than English to Chinese (EC) language direction with a statistically significant difference, 
p=<.001. 
 
4.6.3 Main Effect of Broker Status 
 
Consequently, a main effect of broker status was further reported. An analysis of the main effect 
for broker status was performed where the main effect had shown a statistically significant 
difference, F (1, 36) = 5.413, p = .026, partial η2 = .131, in mean comprehension scores between 
broker status [i.e., brokers (LB) vs. non-brokers (NLB)]. Further, all pairwise comparisons were 
run and reported at 95% confidence intervals with p-values LSD adjusted in this case. The means 
were 12.316 (SE=.356) for brokers and 11.145(SE=.356) for non-brokers, respectively. Hence, 
the mean difference was 1.171, 95% CI [.150, 2.192]. Brokers (LB) scored higher than non-
brokers (NLB) with a statistically significant difference, p=.026.  
 
4.7 Idiom Familiarity and Broker Status  
 
4.7.1 Two-Way Interaction Between Broker Status and Idiom Type 
 
A mixed two-way ANOVA was conducted to examine the effects of broker-status and idiom 
familiarity on performance score in counterpart idioms [A2-Idiom Familiarity (Idiom familiarity: 
familiar vs. unfamiliar) x2 (Broker Status: broker vs. non-broker)]. The two sections totalling 32 
test strings of familiarity were combined. The same was done with unfamiliar idioms. There 
were no outliers, as assessed by examination of studentized residuals (see 4.3.1) for values 
greater than ±3. Familiarity performance scores were normally distributed as assessed by Normal 
Q-Q Plot. There was homogeneity of variances (p > .05) and covariances (p =.696) as assessed 
by Levene's test of homogeneity of variances and Box's M test respectively (note: for all 
definitions, see 4.3.1). The assumption of sphericity was automatically met in the analysis as 
there were only two levels of the within-subject factor.  
 
The interaction effect between broker status and idiom familiarity on the performance score was 
not statistically significant, F (1, 36) =.016, p = .902, partial η2 = .001. Therefore, an analysis of 
the main effect for idiom familiarity was performed. The main effect of idiom familiarity was not 
shown to have a statistical significance, F (1, 36) =.623, p =.435, partial η2 = .017, which 
indicates that the mean performance score did not show a significant difference in performance 
scores at different idiom familiarity levels (i.e., familiar vs. unfamiliar). Moreover, familiar 
idioms had means (M= 23.711, SD=3.9) and unfamiliar idioms had means (M=23.211, SD=3.7).  
 
4.7.2 Main Effect for Broker Status 
 
Additionally, an analysis of the main effect for broker status was also performed. The main effect 
showed a statistically significant difference, F (1, 36) = 5.413, p = .026, partial η2 = .131 in mean 
performance score between the levels of broker status (i.e., brokers vs. non-brokers).  Pairwise 
comparisons were run at the 95% confidence intervals with p-values LSD adjusted to test the 
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mean difference between brokers (LB) and non-brokers (NLB). The means were 24.632 
(SE=.712) for brokers and 22.289 (SE=.712) for non-brokers. Therefore, the mean difference of 
performance was 2.342, 95% CI [.300, 4.384], indicating that brokers were performing higher 
than for non-brokers with a statistically significant difference of p=.026.  
 
Figure 6 – Performance Score of Idiom Familiarity and Broker Status 
 

 
4.8 Demographic Information 
 
4.8.1 Age, Gender, and Background 
 
From the total of thirty-eight (38) bilingual participants, nineteen participants self-reported as 
language brokers (N=19; 11 F, 6 M, 2 Other) with mean age (M=24, SD=5.04). Seventy-four 
percent (74%) were born in China, 21% were born in Canada, and 5% were born elsewhere (i.e., 
Malaysia). On the other hand, the nineteen non-brokers (N=19; 10F, 9M) had a mean age (M=22, 
SD=3.90). Ninety-five percent (95%) were born in China and 5% were born in Canada. As a 
note, this data is based on the participants’ self-reported responses to the detailed language and 
background information questionnaire that consisted of eighteen questions. Furthermore, 
seventy-one percent (71%) of the participants were from McMaster with the remaining 29% 
being from other colleges or universities, either currently enrolled or having graduated from their 
degree programs (i.e., Masters, PhD, etc.).  
 
4.8.2 Languages Spoken by Participants to Family Members  
 
Regarding parents of the participants and where they were born, most were born in China. For 
the language brokers, 89% of their parents were born in China and the other 11% were born in 
Asia (i.e., Singapore and the Philippines). Conversely, for the non-language brokers, 95% of 
their parents were born in China with 5% in Canada.   
 
Languages spoken by language brokers with their parents showed a difference between mothers 
and fathers. Ninety percent (90%) of language brokers spoke Chinese, 5% English, and 5% both 
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with their fathers while 84% spoke Chinese with the remaining 16% utilizing both English and 
Chinese with their mothers. With regards to grandparents and the language spoken to them by 
brokers, it was 95% Chinese with the remaining 5% both English and Chinese. Furthermore, 
with siblings, brokers reported to speak 21% Chinese, 11% percent English, 42% both English 
and Chinese, and the remaining 26% did not have siblings and so could not provide an answer. 
This could be a result of China’s one-child policy instituted in 1980 (Wang et al., 2016).  
 
On the other hand, the languages spoken by non-language brokers with their parents showed 
similar difference between mothers, fathers, and grandparents. In total, 95% of non-language 
brokers spoke Chinese and 5% spoke English with their fathers, mothers, and grandparents. 
Additionally with siblings, non-language brokers reported to speak 32% Chinese, 5% percent 
English, 16% both English and Chinese, and the residual 47% did not have siblings. Overall, 
brokers reported a higher percentage of using both languages when communicating with their 
siblings, if they had any (LB: 42% compared to NLB: 16%).  
 
4.8.3 Start and Frequency of Brokerage 
 
For language brokers, the period when they started brokering differed but most of them started 
quite early. Forty-two percent (42%) started brokering at school-age which was defined as 6-12 
years old, 47% at adolescence which was defined as 12 to 18 years old, and the remaining 11% 
began brokering as adults, defined as 18+ years of age. 
 
With respect to frequency, 84% of brokers still are brokering today while 16% percent have 
stopped and are not brokering at all anymore. Moreover, twenty-six present (26%) of language 
brokers brokered daily, 32% brokered weekly, with 32% brokering monthly, and 5% reporting to 
broker more than three times per year but less than monthly. There was an additional five percent 
(5%) of brokers who reported they only brokered one to two times per year.  
 
4.8.4 Materials, Settings, and Recipients of Brokerage 
 
In terms of what materials language brokers brokered for, 53% of brokers brokered for 
immigration forms, 47% brokered for school notes, 74% brokered for doctor’s notes, 58% 
brokered for media/news, 58% brokered for government documents and forms (i.e., CRA, MTO, 
etc.), and 26% of brokers brokered for job applications. Other areas (11%) brokered for were text 
messages, daily communications such as answering inquiries on the phone, etc., and credit card 
statements.  
 
Regarding settings where brokers found themselves brokering most often, 21% reported that they 
found themselves brokering at school, 74% brokered at home, 63% brokered whilst shopping, 
47% brokered in a hospital setting, 58% brokered while dining out at restaurants, and 47% of 
brokers brokered at public services buildings such as at Service Ontario, etc. Other settings 
(11%) were at banks and at an older relative’s house where relatives of all socio-economic and 
linguistic levels gathered (e.g., grandma’s house). 
 
A large number of brokers (95%) brokered for their parents, 58% of brokers were brokering for 
elders, and 32% of brokers brokered for other people in their communities. Other respondents 
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(28% of brokers) were brokering for friends, relatives such as sisters/brothers, aunts/uncles, and 
for Chinese outside of the community such as in an old-age home because of the respondent’s 
volunteering activities. 
 
4.8.5 Language Learning and Communication 
 
Forty-two percent (42%) of language brokers reported that they began learning English at the 
pre-school level (ages 1-3 years) while the remaining 58% of language brokers reported that they 
began learning English at the elementary school level (ages 4-12 years). Furthermore, 89% of 
brokers began learning Chinese at the pre-school level (ages 1-3 years) and the remaining 11% of 
brokers began learning Chinese at the elementary level (ages 4-12 years old).  
 
For non-language brokers (NLBs), 21% of them began learning English at the pre-school level 
(1-3 years), 53% at the elementary school level (4-12 years), 21% of them at the secondary 
school level (13-17 years), and the residual 5% of them began learning English as an adult (18+) 
at university level. For Chinese, 95% of non-language broker (NLB) participants began learning 
Chinese at the pre-school level (1-3 years) with the remaining 5% learning Chinese at the 
elementary school level (4-12 years).  
 
Regarding the language that brokers feel they communicate most effectively in, 37% of brokers 
reported being most effective in Chinese while 16% of brokers felt more efficient in English. 
47% reported being equally effective in both English and Chinese. On the other hand, 74% of 
non-language brokers reported being most effective in Chinese, 21% in English, and the 
remaining 5% reported both English and Chinese. 
 
4.8.6 Language Proficiency Means  
 
The proficiency was self-reported at the end of the survey and was critical to developing the 
range as discussed in the methodology section in chapter III. The participant’s proficiency was 
summarized below (NLB vs. LB): 
 
Figure 7 – Language Proficiency Means 
 

 
 
Proficiency was self-reported using the five-point Likert scale [1= Poor (very little), 2; Fair 
(elementary proficiency), 3; Good (working proficiency), 4; Very good (full professional 
proficiency), 5; Excellent (native speaker)]. Self-reporting was utilized and proven sufficient and 
interconnected with other objective measures of language proficiency (Dunn and Fox Tree, 2009; 
Flege, Mackey, and Piske, 2002).

Language Reading (1-5) Listening (1-5) Writing (1-5) Speaking (1-5)
Chinese 4.26 4.52 3.53 4.68 LEGEND Score
English 3.84 3.31 3.58 4.16 Poor (very little) 1

Fair (elementary proficiency) 2
Good (working proficiency) 3

Language Reading (1-5) Listening (1-5) Writing (1-5) Speaking (1-5) Very good (full professional proficiency) 4
Chinese 4.68 4.63 4.37 4.58 Excellent (Native) 5
English 3.21 3.68 3.05 3.21

Language Proficiency Means Table

Non-language Brokers (NLB)

Language Brokers (LB)
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5.1 introduction 
 
After analyzing the results, the research questions and the hypothesis were thoroughly evaluated. 
The study endeavoured to investigate (i) whether overlap idioms across languages influence 
semantic meaning processing for bilinguals, (ii) whether the idiom decomposability and 
linguistic property differences [familiarity versus unfamiliarity] affects semantic meaning 
processing by bilinguals with and without language brokering experience, and (iii) whether the 
language translation direction of idioms affects the comprehension of idiom counterpart phrases 
by bilinguals.  

Finding answers to the above three questions was critical to proving the hypothesis that 
brokering experience would be associated with better responses for different idiom types 
(decomposable vs. non-decomposable), across languages (Chinese vs. English), and for different 
idiom properties (familiar vs. unfamiliar). Thus, brokers would be more accurate in responding 
to the experimental questions. For non-language brokers, the expectation was to see more 
influence by idiom phrase type (D vs. ND) and language direction but, in general, they would be 
expected to be less accurate in their responses overall across the variables.  

The goal of this chapter is to present a discussion of the results from chapter IV, outlining the 
limitations of the study, offering conclusion vis-à-vis the hypothesis and the research questions, 
and stating where this study was able to extend the research on the topic of brokering, and 
providing recommendations for future study. 
 
5.2 Summary of the Study 
  
5.2.1 Experiment 
 
The study followed a quantitative research design using an online survey where language 
brokering experiences were embedded into the proficiency of broker’s nature of language, the 
effects of the processing of idiom types, idiom properties (i.e., familiar vs non-familiar) and 
language translation direction. The test was done by participants who were bilinguals with and 
without language brokering experience. Their performance was measured and reported on in 
terms of statistical significance.  
 
Demographic information was also collected and reported on, shedding valuable insight onto 
where the participants (brokers and non-brokers alike) were coming from, etc. and from a 
broker’s perspective for whom, in what settings, and from which materials they were brokering.  
 
The respondent feedback from the test and demographic information provided further 
understanding and attributional perspectives of bilinguals’ idiom comprehension, particularly 
with respect to counterpart idioms, as reported on in Chapter IV.  
 
 
 
 
 



Chapter V – Discussion                          MSc Thesis - J. Zeng; McMaster University – COGSCIL 
 

   62 

5.2.2 Results 
 
The independent variables measured by this study were (i) idiom type, (ii) language translation 
direction, and (iii) idiom properties (e.g., familiar/unfamiliar) by language broker status [e.g., 
language broker (LB) vs. non-language broker (NLB)].  The dependant variable was the mean 
accuracy of semantic interpretation or choosing equivalent idiom phrases, i.e., the 
comprehension score.  
 
The test was intended to investigate a bilingual’s understanding and awareness of idiom 
decomposability whilst including knowledge of their individual strengths and weaknesses in 
relation to idiom types, and ways of understanding idioms based on the participant’s language 
experience and ability/proficiency (e.g., translation strategy, etc.). 
 
5.3 General Discussion and Findings 
 
5.3.1 General Discussion 
 
The three-way interaction between the independent variables of broker status, idiom type, and 
language direction showed to be significant. The dependent variable of comprehension score was 
affected by the interaction effect of the three independent variables.  
 
However, both groups of non-brokers and brokers were dissimilarly affected by how idiom type 
interacts with language direction. Non-brokers were affected by idiom type interacting with 
language direction and it showed in their comprehension scores. This could be further 
understood by their lack of language translation experience (Tzou et al., 2017).  
 
In terms of their comprehension accuracy, non-brokers scored with decomposable (D) idiom 
types better than they did non-decomposable (ND) idioms in both language directions (i.e., 
Chinese to English and English to Chinese). This could be attributed to the subjects being highly 
proficient in both their L1 (Chinese) and L2 (English). On the other hand, the counterpart nature 
of the idiomatic phrases could also be associated with the high comprehension score for 
decomposable idioms meaning that although not explicitly, non-broker participants could better 
decipher the strings when they were decomposable. Over 90% of non-brokers who learned 
English during elementary school had fifteen plus years of English language experience which 
could also have contributed to their successful performance (Li, Zinszer et al., 2014) making this 
possibility likely.  
 
Regarding the comprehension of non-decomposable idioms by non-brokers, the Chinese to 
English (CE) language direction scored higher than when the language direction was from 
English to Chinese (EC). That could be attributed to a lack of language exposure or familiarity. 
Furthermore, participants may not have used a strategy (Gibbs et al., 1989; Zhu and Minda, 
2021) for the interpretation of non-decomposable idioms.  
 
Conversely, brokers also showed a higher degree of comprehension with decomposable as 
opposed to non-decomposable idiomatic phrases. However, they showed a much higher ability 
when faced with non-decomposable idioms. Language brokers did not experience a marked 
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difference in their scores when faced with different idiom types and language direction, further 
reflecting their nimbleness and agility in translation, including their willingness to attempt 
translating an idiomatic phrase regardless of type and were willing to work out their 
interpretation because of their language brokering experience (López and Vaid, 2018).  
 
5.3.2 Idiom Type and Broker Status 
 
Looking deeper at the interaction between broker status and idiom type, a discernible difference 
was prevalent in how idiom types were interpreted by both brokers and non-brokers. For the 
most part, there was no significant difference in how both groups tested for decomposable idioms 
although brokers tested higher. In non-decomposable idioms, both groups saw a dip in their 
comprehension scores. The similarity for both groups in the comprehension of decomposable 
idioms scored higher than non-decomposable idiomatic phrases. Moreover, this could be 
attributed that both groups could have access to cross-linguistic equivalency in the decomposable 
versus the non-decomposable.  
 
However, brokers did do better in non-decomposable compared to non-brokers and could be 
related to language brokering experience (López and Vaid, 2018), language exposure as a result 
of brokering and practice of informal translation, or overall necessity of retention for such 
idiomatic phrases for utilization in the participants’ brokering activities. Brokers could be 
exposed to and retain non-decomposable phrases (ND) in their everyday brokering activities in 
such highly frequented settings as government offices, etc., where the majority of staff can be 
English native speakers and may utilize idiomatic phrases, including non-decomposable idioms.  
 
5.3.3 Idiom Type and Language Direction 
 
Idiom type and language direction showed statistical significance. This tells us that idiom type in 
both languages was scored differently and affected the dependent variable (“comprehension 
score”). Decomposable idioms were scored similarly in Chinese to English (CE) and English to 
Chinese (EC) and were higher than non-decomposable idioms. All groups did much better when 
facing decomposable idiomatic phrases where all the participants’ high proficiency in both 
languages had helped (Li, Zinszer et al. 2014).   
 
Therefore, participants may utilize compositional analysis and used a cross-linguistic transfer 
where they have an ability to transfer between their linguistic knowledge to the target strings 
when interpreting the target string contributed to this since they could understand the transparent 
meanings of idiom phrases’ individual part may decompose it (Gibbs et al., 1989) and cross 
language boundaries for decomposable. Thus, the higher comprehension scores of all participants 
regardless of the language direction in decomposable (D) idiom type. 
 
For the majority of the participants, English was their L2, and this may have also contributed to 
the lower comprehension scores for non-decomposable idiom types in both language directions 
(i.e., Chinese to English and English to Chinese). However, for non-decomposable idioms, both 
language directions showed much lower on their comprehension scores reporting a significantly 
lower score for English to Chinese (EC) compared to Chinese to English (CE). Since non-
decomposable idioms, in terms of linguistic structure are more opaque and abstract compared to 
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decomposable idioms while also contain metaphors (Gibbs et al., 1989), where this reality made 
it more challenging for participants to access the idiomatic phrase’s semantic meaning. In this 
case, non-decomposable idioms at Chinese to English were scored better than English to Chinese 
translation direction. Participants may get affected by their first language because of their 
understanding of the figurative meaning for non-decomposable idioms which facilitates their 
processing. In addition, participants may use code-switching strategies where they would use 
more non-decomposable idioms in their native language since they have acquired through 
schooling, society, etc. and use decomposable idioms in their second languages. This uneven 
language usage of language and exposure amongst participants could burden non-decomposable 
idiom processing.  
 
5.3.4 Main Effects of Language Direction, Idiom Type, Idiom Familiarity, and Broker Status 
 
When looking at idiom type exclusively, decomposable idiomatic phrases scored higher than 
non-decomposable. This may be due to the fact that participants were able to decompose the 
idiomatic phrase since a decomposable idiom’s figurative meaning could be pulled from the 
idiom string by itself (Gibbs et al., 1989). Other previous studies (López and Vaid, 2018) support 
this finding when looking at decomposable idiomatic phrases. Secondly, better comprehension 
scores could be the result of the counterpart nature of the idiomatic phrase in both languages 
(Pritchett, Vaid and Tosun, 2016) and that could have become a part of their testing strategy.  
 
On the other hand, for non-decomposable idioms, participants would have found it harder to 
process these strings since they did not provide any characteristics as clues to find their 
figurative meaning and thus select the right target string. Some researchers (Titone and Connine, 
1994; Gibbs et al., 1989; López et al., 2017, 2018) claim that decomposable idioms are easier to 
access and understand by the words or phrases combined from the idiom itself and their 
connection to the figurative meaning, hence the ease in which highly proficient bilinguals can 
decipher them, adding to the previous works (López and Vaid, 2018).  
 
Thus, decomposable idioms in the study proved better for both groups and across languages in 
line with the previous studies (Titone and Connine, 1994; López and Vaid 2016, 2018; etc.). 
Other studies have shown that non-decomposable idioms were stored in the lexicon similarly to 
longer words and could be accessed faster or more accurately (Gibbs et al., 1989). Language 
brokers showed a more robust ‘lexicon’ access than non-language brokers according to the 
comprehension scores and this result could be attributed to the way of storing non-decomposable 
idiomatic phrases to be accessed when needed during their informal translations. This may 
partially show that non-decomposable idiomatic phrases for brokers could be accessed in the 
same way native speakers access idioms, especially when faced with the figurative meaning of 
phrases (Siyanova-Chanturia et al., 2011).  
 
In terms of language direction, the effect of Chinese to English (CE) could not be overlooked.  
When the question string was presented in Chinese to be answered by an English counterpart 
idiom, both groups showed a higher comprehension overall compared to when the question 
string was in English and the target string was in Chinese. Although participants had a high 
proficiency in English, both groups showed to have a language favouritism for Chinese, which 
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can be attributed to that language’s preferred usage and exposure, as most participants were born 
in China and learned Chinese from pre-school.   
 
This leads to the next observation of this study: the brokers who participated in this experiment 
were very unlike brokers seen in other studies. In most studies described in the literature, brokers 
are usually born in the host country and are first generation immigrants (López et al., 2017, 
2019). This study’s participants were very different. In fact, and as reported previously, most 
brokers were new immigrants coming from China with a high proficiency in the host country’s 
(e.g., Canada) one language with nearly 95% of brokers learning English between the ages of 1-
12 years old.  Over 75% of non-brokers also learned English during that same period of their 
lives and felt very comfortable to communicate in both English and Chinese. As a side note, self-
reporting as an instrument of assessment of language proficiency was proven sufficient and is 
correlated with objective measures (Dunn and Fox Tree, 2009; Flege, Mackey, and Piske, 2002).  
 
Accordingly, and as stated previously, brokers scored higher than non-brokers in comprehension 
scores overall. Testing for both language direction and idiom type, brokers tested higher than 
their non-broker counterparts. Because their comprehension score was higher, they met with 
previous findings of studies involving language brokers López et al. (2017, 2018a, 2018b), Tse 
(1995), etc. Brokers were able to cross language boundaries interpreting both decomposable (D) 
or non-decomposable (ND) idiomatic phrases. Additionally, brokers had more opportunities to 
encounter either language or subsequent idioms because of idioms being part of advanced daily 
language use (Gibbs et al., 1989; Titone and Connine, 1994). Language brokers’ experience and 
its associated outcomes (López and Vaid, 2016, 2018) are shown in the results of brokers’ 
comprehension in this study in comparison with non-brokers. 
 
5.3.5 Idiom Familiarity 
 
Working with idiom familiarity as the primary independent variable in the secondary analysis, 
there was no statistically significant main effect between familiar and unfamiliar idiomatic 
phrases, as well as no interaction effect between idiom familiarity and participant group (i.e., 
brokers and non-brokers). This can mean one of two things: that (a) the pre-tests and pilots were 
in line with the overall knowledge of the participants that conducted the idiom test (i.e., 
university-level proficiency) or (b) familiarity with idiomatic phrases was less sensitive of a 
factor in this particular case compared to other studies where familiarity was found to exert 
strong effects on participants’ overall idiom processing (Libben and Titone, 2008; Cieslicka, 
2015). Overall, however, language brokers performed better when processing both familiar and 
unfamiliar idioms and this could be a result of their language brokering experience (López and 
Vaid, 2018) facilitating their idiom processing. 
 
5.3.6 Findings as Related to the Research Questions 
 
The study investigated three questions or research objectives. Firstly, there was the question of 
the influence of counterpart idioms on semantic idiom processing for bilinguals. Investigating 
the three-way interaction between idiom type, language direction, and broker status of bilinguals 
in the study, both brokers and non-brokers did similarly for decomposable idioms versus non-
decomposable.  
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The semantic processing effect of participants was different when faced to overlap idioms across 
languages. Overlap idioms on the comprehension scores dependence on language direction either 
from Chinese to English or English to Chinese was true for non-brokers but not for brokers. For 
brokers, the effect of overlap idioms and different language directions had the same effect, 
particularly, decomposable idioms and non-decomposable idioms were scored the same in the 
Chinese to English translation direction in line with studies such as Tzou et al. (2017) where 
trained bilinguals were equally responsive for the two types of idioms. In addition, even without 
formal training, informal translators (brokers) still did equally well for both types (Tzou et al., 
2017) especially from Chinese to English. Therefore, and in this case, overlap idioms across 
language directions did not have an effect on brokers.   
 
For non-brokers, overlap idioms across languages affected semantic processing differently. Also, 
overlap idioms on the comprehension scores did depend on language directions from Chinese to 
English or English to Chinese. The results were shown statistically different at both language 
directions for the overlap idioms.  
 
Brokers scored much higher across both languages while non-brokers did much lower from 
English to Chinese compared to Chinese to English. Considerations for this result could stem 
from the lack of advanced idiomatic English language knowledge by non-brokers. Brokers’ 
results were in line with being agile and more fluid across languages and idiom types (López and 
Vaid, 2016, 2018).  
 
Secondly and with respect to whether idiom decomposability and idiom properties (i.e., 
unfamiliar and familiar) would affect semantic meaning processing by bilinguals with and 
without language brokering experience, there were a few aspects of the results that were seen as 
crucial findings.  
 
Decomposability does indeed play a part in the way semantic processing by bilinguals was 
achieved (Titone and Connine, 1994; Gibbs et al., 1989; López et al., 2016, 2017, 2018). In 
terms of idiom decomposability on the comprehension scores by participants, idiom type does 
affect semantic meaning processing by both groups. Particularly, decomposable idioms were 
scored higher than non-decomposable idioms for both groups. Therefore, decomposable idiom 
type is the main effect of the semantic meaning processing by both groups but not for non-
decomposable idioms. This is further proven by both groups in that they scored equally well at 
decomposable idioms. Conversely, brokers were scored better at non-decomposable idioms 
compared to non-brokers where language brokering activities may play a significant role. This is 
in line with other studies where the participants’ exposure (López and Vaid, 2016, 2018) to their 
linguistic skills was robust, and the proficiency and immersion was quite high (Tzou et al., 2012; 
Zinszer et al., 2014).  
 
Another aspect which was further observed, was that brokers were not troubled as much by 
different language directions (e.g., Chinese to English and English to Chinese) when tested on 
decomposable idioms. Non-brokers also showed a strong preference for decomposable idioms 
rather than non-decomposable in both languages, extending the work of Cieslicka (2015) who 
had worked with proficient bilinguals and explored how it could have facilitated the 
deciphering/processing of these decomposable idioms. In a sense, both sets of participants 



Chapter V – Discussion                          MSc Thesis - J. Zeng; McMaster University – COGSCIL 
 

   67 

(brokers and non-brokers) preferred decomposable idioms to non-decomposable idioms although 
brokers did much better when faced with non-decomposable.  
 
In the second part and in respect to idiom familiarity (i.e., familiar versus unfamiliar), no effect 
on broker status was observed as mentioned in 5.3.5, although brokers did do better overall 
compared to non-brokers. 
 
Lastly, and about question (iii), there was no effect between languages direction on the 
comprehension scores by both groups. However, language direction was affected by both idiom 
types, where decomposable idioms were scored better compared to non-decomposable idioms in 
both languages. Consequently, language direction does play a role in comprehension and idiom 
processing with idiom type. Particularly, decomposable idioms in both language directions were 
scored equally while non-decomposable idioms in both language directions. Chinese to English 
(CE) were scored higher than from English to Chinese (EC) in non-decomposable idioms. This 
could be the case where both bilinguals tending to favour their L1(Tzou et al, 2017). 
 
Brokers did indeed score higher than non-brokers when moving between languages particularly 
non-decomposable, showing comfort between languages, thus matching previous studies 
(McQuillan and Tse, 1995; Vaid, 2008; López and Vaid, 2016, 2018; López, 2017) and were 
shown to be effective in both languages and across language boundaries, likely as a result of their 
language brokering experience.  
 
5.4 Limitations and Future Research 
 
5.4.1 Limitations 
 
Although the online survey setting helped in terms of the convenience of participants’ individual 
timing and ability to participate in the test, there were several limitations to this area.  
 
5.4.1.1 Measurement Instruments and Time Period 
 
A possible limitation was related to the measurement instrument in general. The measurement 
instrument was difficult to control: the researcher had no insight into how participants were 
conducting their task, individually or by gathering in groups. Although the experiment was 
designed to randomize the stimuli per participant, with each participant seeing different materials 
when conducting the test, individuals or groups of participants could learn from each other and a 
‘carry on’ effect could still occur. Therefore, it is important to recognize this external effect as a 
possible limitation which may have had an impact on the result for certain participants.  
 
Another limitation was that certain participants conducted the task during the final exam week of 
Winter term 2023, and thus may have had outside pressures when doing the task itself. 
Therefore, for further study, a lab setting would be considered to account for these possible 
limitations. Conducting the task in a lab setting would (a) not put additional pressures on the 
participants during key times in their academic calendar and would also (b) count out the 
possible ‘carry on’ effects within the nature of the present online task. The test timing and 
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external effects could be controlled in the lab setting thus avoiding these possible limitations in 
the future.  
 
5.4.1.2 Context 
 
The absence of context could also be considered as a limitation of the study. Apart from 
participants knowing that they were dealing with counterpart idioms, there was no other context 
available. Previous studies (Siyanova-Chanturia et al., 2011), investigated figurative and literal 
meanings of idioms that were strengthened by context which showed a processing facilitation of 
less frequent literal idioms. Therefore, test strings in this study could have contained context 
when the idiom was presented, especially in the case of non-decomposable idioms (e.g., kick the 
bucket) included in a paragraph for instance. Timing considerations, as well as developing the 
test strings to account for the possible literal and figurative meanings notwithstanding the target 
string would also need to be addressed in this case.   
   
5.4.2 Recommendations for Future Study 
 
Recommendations for future research to advance the study of language brokering are numerous. 
As with this study, the understanding of how brokers function can be further investigated. 
Brokers, in essence, do not merely develop their ability but compile their skills over time and so 
language brokering could be better referred to as language brokering experience or LBE (López 
and Vaid, 2016, 2017, 2018; Tse, 1995, 1996).  
 
Future studies could investigate how the informal translators fare versus more seasoned 
professional translators who may have a higher language proficiency and different translation 
strategies (Siyanova-Chanturia et al., 2011; Tzou et al, 2017; Zhu and Minda, 2021), both when 
translating from their native tongue into L2 and vice versa.  
 
Looking at other languages and cultures would also bring new insights. If languages and cultures 
are similar, is there even a need for brokers?  Does the presence of counterpart idioms assist 
brokers? Do other languages have the same sense of reciprocity and overlap as investigated in 
this study? Do other languages tend to have overlapping idioms with the same semantic meaning 
and does culture play a role in the recognition of idioms? 
 
Lastly, the final recommendation for future study that would further the discourse on language 
brokers would be to investigate how brokers themselves would fare in comparison to each other 
when faced with different settings and materials. Although many brokers in our study were 
exposed to various kinds of materials and settings, as shown by the results of their demographic 
information, it would be a worthwhile exercise do conduct a more micro-level investigation 
where the materials could be, e.g., strictly related to government versus domestic settings or 
hospital versus restaurants. Are brokers as a group capable to switch between materials and 
settings that they broker for as they develop their experience and exposure?  Forms or scenarios 
should be developed to test how brokers can move from setting to setting and between different 
types of materials. Developing a strong task to see the correlations or significant differences 
amongst different types of brokers in different settings and materials would be worthwhile and 
able to add to the existing studies.  
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5.4.2.1 Professional Versus Informal Translation 
 
One area which would benefit the discourse on the phenomenon of language brokering is how 
brokers would fare testing against bilinguals who are professional translators and have formal 
translation training and expertise. Looking at their strategies would be worthwhile investigating. 
As Tzou et al. (2017) observed, formal translation strategies prove important when translating 
from one language to another.  
 
Although both informal (brokers) and formal translators are performing a similar function, the 
materials and settings are different and so it would be interesting to see if their performance is 
comparable in terms of idiom comprehension since both have expertise in translation, albeit 
brokers mostly in informal and professional translators in formal settings. Formal translators may 
face translation in a limited range of areas (i.e., business, diplomacy, academia, or health care, 
etc.) where they encounter idioms while brokers may face a wider range of areas where advanced 
language (i.e., idioms) is used daily. It would be interesting to see how both react to daily 
advanced language such as idioms. 
 
5.4.2.2 Languages and Culture 
 
Brokering tends to take on culture specific characteristics and strategies that become most 
apparent when looking at other languages. Brokering between languages such as Spanish and 
Italian, Hebrew and Arabic, etc. would be an interesting subject to investigate, adding to the 
work of Taylor (1976). Studying brokers in such cases would help to see when brokering would 
be more prevalent: when the two languages are different as compared to similar languages? 
 
The other question is where and when does culture play a role. Some cultures may not be as 
willing to accept language brokers, or brokering may be associated with one gender only (López 
et al., 2019). For example, some cultures may prefer women to broker for other family members 
or the first-born to broker. Investigating how dissimilar languages and cultures play a part in 
brokering and how different types of brokers would fare would be an important aspect of future 
studies.   
 
Lastly, another question is not whether brokering will continue amongst new immigrants but how 
brokering experience can be improved because of its significant place in a multicultural country 
such as Canada. One such important aspect not touched upon in this study is the use of children 
and young teens to broker for family members. While actively discouraged by Canadian 
authorities, it still happens in health care facilities, schools etc., especially in emergency 
situations when a professional interpreter cannot be provided (Badesha, 2021). 
 
5.4.2.3 Settings and Materials 
 
The final recommendation for future study is to investigate how different brokers react and 
perform in different settings and with different materials. Thus, the question is how different 
brokers perform in comparison to each other. For example, is the brokering experience limited by 
the setting and materials they work with the most and have the most exposure to? Do they use 
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their language brokering experience (LBE) across settings and materials or are they limited to the 
areas which they broker for, i.e., do they become strong in those areas but less dynamic in others. 
 
Many brokers are exposed to different kinds of materials and settings as shown in the results of 
their demographic information, but it would be a worthwhile approach for a deeper investigation 
where the materials or the settings could provide insight into a broker’s linguistic flexibility 
(López et al., 2017).  
 
This investigation on the agility of brokers when looking at specific settings and materials would 
undoubtedly further the future studies on how well brokers perform and do they have a set 
preference of what settings and materials they broker for (López et al., 2019). More importantly, 
understanding how brokers can adapt to these environments would further the study of brokerage 
helping the development of programs, etc., and materials supplied by government agencies and 
so on that would assist future new immigrants.  
 
5.5 Conclusions 
 
5.5.1 Meeting the Hypothesis 
 
As the analysis of the results and the subsequent discussion indicated, the hypothesis was indeed 
shown to hold. Brokers were more accurate in their comprehension scores across both idiom 
types, language directions, and the familiarity criterion. These results extend the studies of López 
(2020), López et al. (2017, 2019), López and Vaid (2016, 2018), McQuillan and Tse (1995), Tse 
(1995, 1996), Kam and Lazarevic (2014), Katz (2014), and others who looked at the dynamism 
of brokers and how they function based on their language brokering experiences. Subsequently 
to this, non-brokers were shown to be more comfortable in their L1 (Chinese) though showing 
good reasoning judgement in English as all participants, being university students, were highly 
proficient in English as an L2.   
 
The hypothesis was shown to be correct. We were able to confidently answer the research 
questions, adding to the previous studies in this area while showing that brokers indeed were 
more highly adaptable. Brokers were able to move more fluidly over idiom types and language 
barriers. Brokering experience helps in this ability over time. Outside of the diplomatic, legal, 
and business contexts which are in the more formal and professional realm, brokers are 
performing important functions in the daily lives of average individuals navigating a new 
experience not just across languages but across diverse cultures. Brokers, unlike professional 
translators, hold a certain degree of personal responsibility in their informal translating because 
much of the time the people they are helping communicate are the closest persons they know 
(i.e., mothers, fathers, grandparents, and siblings), adding significance to their brokering because 
of this intimately personal aspect.  
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5.5.2 Essentiality of Brokering  
 
Language brokering, what it means in both linguistic and interpersonal sense, along with its 
implications will continue to pose questions regarding this very deeply human and humane 
translation practice. In its essence, brokering does and will continue to support the new Chinese 
immigrant community in Canada towards a more socially and culturally engaged future. As more 
and more Chinese-Canadians are added to this unique diaspora where only some of them are 
proficient in both languages, even if not formally trained in translation and its strategies, more 
situations where brokering is critical to communication will become commonplace in the 
country.  
 
This, understandably, does not merely rest with the Chinese-Canadian community but also with 
other diverse groups, backgrounds, and linguistic abilities from around the globe who have their 
own experiences with brokering either in French or English throughout Canada.  
 
Brokering in its very essence says something about the human family, our need for 
communication and how we strive to ensure we are all able to reach one another and connect no 
matter the language spoken and our proficiency in it. 
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Demographic Information Form - Post Consent

No. Question Answers
Yes
No

Female
Male
Other, please specify:
No Answer

Yes
No

Yes (if yes, continue to next question)

No (if No, jump to question 11
School-age Child (6-12 years old)
Adolescents (12-18 years old)
Adult (18+)
Yes
No
Once or twice a year 
Three or more times a year
Monthly 
Weekly 
Daily

Immigration Forms

School Notes/Related Correspondences

Doctor's Notes/Related Correspondences

Media/News
Government Forms and Documents (i.e. 
CRA, MTO, OHIP, etc.)
Job Applications
Others, please specify:
School

How often are you or have you been brokering?7

Where do you find yourself brokering most often?9

Have you culturally or linguistically brokered before? 
(Language brokering: An informal translation 
experience in which bilingual individuals serve as 
cultural and linguistic intermediaries for their family 
and/or community members)

4

Do you still broker for others?

When did you start brokering?5

6

1

2

3

Are you a McMaster University student?

To which gender do you most identify with?                

Are you bilingual in Chinese (Mandarin) and English?                                                                   

8 What kind of materials do you mostly use for 
brokering?
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Home
Shopping
Hospital
Restaurant
Public Services (government offices, etc.)
Others, please specify:

Parents
Elders
Community Members
Others, please specify:
Canada
China
Other, please specify:
China
Other, please specify:
Canada
China
Other, please specify:
Pre-School (1-3 years old)
Elementary (4-12 years old)
Secondary (13-17 years old)
University (18+)

Poor (very little) 
Fair (elementary proficiency)
Good (working proficiency)
Very good (full professional proficiency)
Excellent (native speaker)
Pre-School (1-3 years old)
Elementary (4-12 years old)
Secondary (13-17 years old)
University (18+)
Poor (very little) 
Fair (elementary proficiency)
Good (working proficiency)
Very good (full professional proficiency)
Excellent (native speaker)

Chinese 
English
Both

Chinese 
English
Both

Chinese 
English
Both

In what language do you think you communicate 
most effectively?

In what language do you communicate with your 
father ?

In what language do you communicate with your 
mother ?

What level of English do you consider yourself when 
it comes to reading, listening, writing and speaking?15

When did you start learning Chinese (Mandarin)?           16

What level of Chinese do you consider yourself when 
it comes to reading, listening, writing and speaking?

Where do you find yourself brokering most often?9

10 For whom are you brokering? Check all applicable 
answers.

17

18

19

20

Where were you born?11

Where were your grandparents born?12

Where were your parents born?13

When did you start learning English?14
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Chinese 
English
Both

Chinese 
English
Both

23 If there is anything else you would like me to know 
about your experience, please write it here.

In what language do you communicate with your 
siblings?

In what language do you communicate with your 
grandparents ? 

22

21



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   75 

 
  

,*,-7*17*+9�/=/1��	� '� �%���) &���� &�%�#��%�4�#�"&���)59� '��������#�'�%��%������ �8$��������4�������#�%)53

�����+� ��++�%%!$<66� #�$: �����:� �6����$6��$��������,:�$!(3 #����>
� � ;�����0)�*��	+
+�������-�����*.(������
�
�
*���&2����)$�$>%#&�

�"*�"�'�!�,"(��!�"(!'�%��'���%�$(�!�,���"*��� ���
��%�*�'��'������" �&� ��!�!���� ����%�',�


	� ��&'��&��!�'�����%

	�
��&#"!&�&

	��
	
�)�%����'� ��'"��" #��'�

��"&��
�'�'(&

�"'��'���� �����'�, �" �*��' �"��%�'��, ��+'%� ��,

�%�$(�!�,�

�� ����%�',�

50%

40%

30% 20%

40% 10% 10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   76 

  

,*,-7*17*+9�/=/1��	� '� �%���) &���� &�%�#��%�4�#�"&���)59� '��������#�'�%��%������ �8$��������4�������#�%)53

�����,� ��++�%%!$<66� #�$: �����:� �6����$6��$��������,:�$!(3 #����>
� � ;�����0)�*��	+
+�������-�����*.(������
�
�
*���&2����)$�$>%#&�

�� ���������!��������

�� 
��
��
�������������
��

	���������� �������!� �������� ���������!� � ������!

�������
!�

����������!�

	��������� �������! �������� ���������! � ������!

�������
!

����������!�

100%

10% 90%

10% 90%

100%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   77 

  

,*,-7*17*+9�/=/1��	� '� �%���) &���� &�%�#��%�4�#�"&���)59� '��������#�'�%��%������ �8$��������4�������#�%)53

�����-� ��++�%%!$<66� #�$: �����:� �6����$6��$��������,:�$!(3 #����>
� � ;�����0)�*��	+
+�������-�����*.(������
�
�
*���&2����)$�$>%#&�

�� �

�����������������

�� �
���������������������������

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

����������

������������

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

����������

������������

20% 50% 30%

10% 90%

20% 50% 20% 10%

10% 50% 40%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   78 

  

,*,-7*17*+9�/=/1��	� '� �%���) &���� &�%�#��%�4�#�"&���)59� '��������#�'�%��%������ �8$��������4�������#�%)53

�����.� ��++�%%!$<66� #�$: �����:� �6����$6��$��������,:�$!(3 #����>
� � ;�����0)�*��	+
+�������-�����*.(������
�
�
*���&2����)$�$>%#&�

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

�� ��
����������������������
���

�� ���
����
�����������������

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

�������� 

�
����
��� 

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

�������� 

�
����
��� 

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

�������� 

�
����
��� 

20% 50% 30%

20% 30% 10%   20% 20%

Text

90% 10%

70% 10%10%10%

20% 50% 20% 10%

30% 50% 20%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   79 

  

,*,-7*17*+9�/=/1��	� '� �%���) &���� &�%�#��%�4�#�"&���)59� '��������#�'�%��%������ �8$��������4�������#�%)53

�����/� ��++�%%!$<66� #�$: �����:� �6����$6��$��������,:�$!(3 #����>
� � ;�����0)�*��	+
+�������-�����*.(������
�
�
*���&2����)$�$>%#&�

�� 
 �����������

��� �����������!�����������������

��� ��������������#�

���������� �������# ����!��� ���������# 	"������#�


��� ���#


���������#

���������� �������# ����!��� ���������# 	"������#�


��� ���#


���������#

���������� �������# ����!��� ���������# 	"������#�


��� ���#�


���������#�

30% 30% 40%

30% 70%

60% 30% 10%

50% 30% 10%10%

100%

70% 20% 10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   80 

  

,*,-8*28*+:�/>/2��	� '� �%���) &���� &�%�#��%�5�#�"&���)6:� '��������#�'�%��%������ �9$��������5�������#�%)64

�����0� ��++�%%!$=77� #�$; �����;� �7����$7��$��������,;�$!(4 #����?
� � <�����1)�*��	+
+�������-�����*.(������
�
�
*���&3����)$�$?%#&�

��� �����������������

��� ���������������

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

�������
��

������������

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

�������
��

������������

70% 20% 10%

100%

10% 20% 40% 20% 10%

10% 20% 40% 30%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   81 

  

,*,-8*28*+:�/>/2��	� '� �%���) &���� &�%�#��%�5�#�"&���)6:� '��������#�'�%��%������ �9$��������5�������#�%)64

�����0� ��++�%%!$=77� #�$; �����;� �7����$7��$��������,;�$!(4 #����?
� � <�����1)�*��	+
+�������-�����*.(������
�
�
*���&3����)$�$?%#&�

��� ���
�������
�����������������

��� ���
����
���������

����
��
��� �������!� ������
�� 
����
���!� � ������!�

	�������!�

	
����
���!�

����
��
��� �������!� ������
�� 
����
���!� � ������!�

	�������!�

	
����
���!�

60% 30% 10%

50% 20% 20% 10%

20% 20% 40% 20%

30% 70%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   82 

  

,*,-7*17*+9�/=/1��	� '� �%���) &���� &�%�#��%�4�#�"&���)59� '��������#�'�%��%������ �8$��������4�������#�%)53

�����0� ��++�%%!$<66� #�$: �����:� �6����$6��$��������,:�$!(3 #����>
� � ;�����0)�*��	+
+�������-�����*.(������
�
�
*���&2����)$�$>%#&�

��� ����������������������������

��� �������������������������������


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

�������
��

������������


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

�������
��

������������

40% 30% 10%10%10%

30% 20% 20% 20% 10%

20% 80%

100%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   83 

  

,*,-7*17*+9�/=/1��	� '� �%���) &���� &�%�#��%�4�#�"&���)59� '��������#�'�%��%������ �8$��������4�������#�%)53

�����1� ��++�%%!$<66� #�$: �����:� �6����$6��$��������,:�$!(3 #����>
� � ;�����0)�*��	+
+�������-�����*.(������
�
�
*���&2����)$�$>%#&�

��� ��������������������� 

��� ������������
��������������


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

�������
 �

���������� �


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

�������
 �

���������� �

100%

100%

20% 30% 40% 10%

10% 50% 40%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   84 

  

,*,-7*17*+9�/=/1��	� '� �%���) &���� &�%�#��%�4�#�"&���)59� '��������#�'�%��%������ �8$��������4�������#�%)53

�����+*� ��++�%%!$<66� #�$: �����:� �6����$6��$��������,:�$!(3 #����>
� � ;����0)�*��	+
+�������-�����*.(������
�
�
*���&2����)$�$>%#&�

��� �����������������

��� 
���������������������

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


������� �


��������� �

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


������� �


��������� �

40% 50% 10%

40% 30% 10%20%

40% 30% 30%

40% 30% 10%10%10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   85 

  

,*,-7*17*+9�/=/1��	� '� �%���) &���� &�%�#��%�4�#�"&���)59� '��������#�'�%��%������ �8$��������4�������#�%)53

�����++� ��++�%%!$<66� #�$: �����:� �6����$6��$��������,:�$!(3 #����>
� � ;����0)�*��	+
+�������-�����*.(������
�
�
*���&2����)$�$>%#&�

��� 	
�
��

�����
������
��
�����
�

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

��
��
����

�
����
�����

10% 20% 10% 60%

10%10% 80%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   86 

  

.,./9,39,-;�1?1/��	�")�"�'�!�+"(��!�"(!'�%��'�6�%�$(�!�+7;�")��� ����%�)�'��'������" :&� ��!�!�6�� ����%�'+75

�����-�"��--�''#&>88�"% &<"�����<�" 8����&8��&��!�����.<�&#*5"%���!@
�"�"%=A�

�2�������������	����,����������������
���0(4�!��+&�&@'%(�

�'/�'�,�&�1'-��&�'-&,�*�!,���*�)-�&�1�� '/���%!$�
!�*�/!, �, ��!�!'%�+�%��&!&����%!$!�*!,1��

	� ��&2,�"-�������''#��1�!,+��'.�* ���('!&,�

	�
��+('&+�+


���
�
�.�*����,!%��,'��'%($�,�

�$'+��
�,�,-+

�',��,��$$� �$!� ,$1� �'%�/ �,� �'��*�,�$1� �0,*�%�$1�

�*�)-�&�1�

��%!$!�*!,1

10% 90%

100%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   87 

  

.,./9,39,-;�1?1/��	�")�"�'�!�+"(��!�"(!'�%��'�6�%�$(�!�+7;�")��� ����%�)�'��'������" :&� ��!�!�6�� ����%�'+75

�����.�"��--�''#&>88�"% &<"�����<�" 8����&8��&��!�����.<�&#*5"%���!@
�"�"=A�

�2�������������	����,����������������
���0(4�!��+&�&@'%(�

�� �������� �������� �� ���������

�� ������ ��������!��������������������������� ���������

����������� 
������#� 
���!���� ���������#� 	"������#


��� ���#�


���������#

����������� 
������#� 
���!���� ���������#� 	"������#�


��� ���#�


���������#

70% 30%

20% 80%

10% 70% 20%

10%10% 20% 60%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   88 

  

.,./9,39,-;�1?1/��	�")�"�'�!�+"(��!�"(!'�%��'�6�%�$(�!�+7;�")��� ����%�)�'��'������" :&� ��!�!�6�� ����%�'+75

�����/�"��--�''#&>88�"% &<"�����<�" 8����&8��&��!�����.<�&#*5"%���!@
�"�"=A�

�2�������������	����,����������������
���0(4�!��+&�&@'%(�

�� ����� ����!����$� �������� ������� �

�� �!��� ���� ����� ������� �

�� �� ����� 
���� �$� 
���"�� � 
����� ��$� �# �����$�

	���!���$�

	�������� $

��� �� ����� 
���� �$� 
���"�� � 
����� ��$ �# �����$�

	���!���$�

	�������� $

20% 20% 50% 10%

40% 60%

10% 50% 40%

30% 70%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   89 

  

.,./9,39,-;�1?1/��	�")�"�'�!�+"(��!�"(!'�%��'�6�%�$(�!�+7;�")��� ����%�)�'��'������" :&� ��!�!�6�� ����%�'+75

�����0�"��--�''#&>88�"% &<"�����<�" 8����&8��&��!�����.<�&#*5"%���!@
�"�"=A�

�2�������������	����,����������������
���0(4�!��+&�&@'%(�

�� ���!� � �"�������!������ ��� � �"�������!���������� �������!�

�� �	�����!�������� �������!�


�!��!����� �����!�%� ����#��! ������!��%� 
$!�����%�

����"���%�

���������!%


�!��!����� �����!�%� ����#��! ������!��%� 
$!�����%�

����"���%�

���������!%

80% 20%

70% 10%10%10%

70% 30%

60% 30% 10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   90 

  

.,./9,39,-;�1?1/��	�")�"�'�!�+"(��!�"(!'�%��'�6�%�$(�!�+7;�")��� ����%�)�'��'������" :&� ��!�!�6�� ����%�'+75

�����1�"��--�''#&>88�"% &<"�����<�" 8����&8��&��!�����.<�&#*5"%���!@
�"�"=A�

�2�������������	����,����������������
���0(4�!��+&�&@'%(�

�� ��������������� ���������

�� 
��!����������� ���������

����������� 
������!� 
������� ���������!� 	 ������!�


�������!�


���������!

����������� 
������!� 
������� ���������!� 	 ������!�


�������!�


���������!

40% 30% 30%

40% 10%10% 40%

40% 10% 30% 20%

30% 30% 40%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   91 

  

.,./:,4:,-<�1@1/��	�")�"�'�!�+"(��!�"(!'�%��'�7�%�$(�!�+8<�")��� ����%�)�'��'������" ;&� ��!�!�7�� ����%�'+86

�����2�"��--�''#&?99�"% &="�����=�" 9����&9��&��!�����.=�&#*6"%���!A
�"�">B�

�3�������������	����,����������������
���0(5�!��+&�&A'%(�

��� ����������������� ���������

��� ���������
���
� � ���������


���
��
��� �������#� ����!�
� 	����
���#� �"������#�

���� ���#�

�
����
���#


���
��
��� �������#� ����!�
� 	����
���#� �"������#�

���� ���#�

�
����
���#

20% 40% 40%

10% 90%

80% 20%

50% 10% 30% 10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   92 

  

.,./:,4:,-<�1@1/��	�")�"�'�!�+"(��!�"(!'�%��'�7�%�$(�!�+8<�")��� ����%�)�'��'������" ;&� ��!�!�7�� ����%�'+86

�����2�"��--�''#&?99�"% &="�����=�" 9����&9��&��!�����.=�&#*6"%���!A
�"�"%>B�

�3�������������	����,����������������
���0(5�!��+&�&A'%(�

��� ���������"�� !���� �������!�

��� 	%����������%������ �������!�


�!��!����� �����!�%� ����#��! ������!��%� 
$!�����%�

����"���%�

���������!%


�!��!����� �����!�%� ����#��! ������!��%� 
$!�����%�

����"���%�

���������!%

90%

90% 10%

10%

70% 30%

40% 20% 30% 10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   93 

  

.,./9,39,-;�1?1/��	�")�"�'�!�+"(��!�"(!'�%��'�6�%�$(�!�+7;�")��� ����%�)�'��'������" :&� ��!�!�6�� ����%�'+75

�����2�"��--�''#&>88�"% &<"�����<�" 8����&8��&��!�����.<�&#*5"%���!@
�"�"=A�

�2�������������	����,����������������
���0(4�!��+&�&@'%(�

��� ���������!��������!�!�������� �������!�

�	� ������!����� ���!���"� � �������!�


�!��!����� �����!�%� ����#��! ������!��%� 
$!�����%�

����"���%�

���������!%


�!��!����� �����!�%� ����#��! ������!��%� 
$!�����%�

����"���%�

���������!%

60% 40%

40% 20% 30% 10%

20%10% 20% 50%

10% 20% 70%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   94 

  

.,./9,39,-;�1?1/��	�")�"�'�!�+"(��!�"(!'�%��'�6�%�$(�!�+7;�")��� ����%�)�'��'������" :&� ��!�!�6�� ����%�'+75

�����3�"��--�''#&>88�"% &<"�����<�" 8����&8��&��!�����.<�&#*5"%���!@
�"�"=A�

�2�������������	����,����������������
���0(4�!��+&�&@'%(�

��� ��#�����������#� �������!�

�	� ���������������������& �������!�

��!��!����� �����!�&� ����$��! 
��� �!��&� 
%! ����&�

� ��"���&�

������� �!&

��!��!���� �����!�&� ����$��! 
��� �!��&� 
%! ����&�

� ��"���&�

������� �!&

100%

80% 10%10%

40% 40% 10%10%

20% 30% 10%10% 30%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   95 

  

.,./9,39,-;�1?1/��	�")�"�'�!�+"(��!�"(!'�%��'�6�%�$(�!�+7;�")��� ����%�)�'��'������" :&� ��!�!�6�� ����%�'+75

�����-,�"��--�''#&>88�"% &<"�����<�" 8����&8��&��!�����.<�&#*5"%���!@
�"�"=�

�2�������������	����,����������������
���0(4�!��+&�&@'%(�

��� �������$��"���������������' �������"�

�	� ������������ �������"�

��"��"����� �����"�'� ����%��" 
���!�"��'� 
&"!����'�

�!� #���'�

�������!�"'�

���"��"����� �����"�' ����%��"� 
���!�"��'� 
&"!����'�

�!� #���'�

�������!�"'

100%

90% 10%

10% 30% 30% 30%

20%10%10% 60%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   96 

  

.,./9,39,-;�1?1/��	�")�"�'�!�+"(��!�"(!'�%��'�6�%�$(�!�+7;�")��� ����%�)�'��'������" :&� ��!�!�6�� ����%�'+75

�����--�"��--�''#&>88�"% &<"�����<�" 8����&8��&��!�����.<�&#*5"%���!@
�"�"=�

�2�������������	����,����������������
���0(4�!��+&�&@'%(�

��� ��������������������� ���������

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

	���������

	
����
����

80% 10%10%

70% 10% 10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   97 

  

,*,-6*06*+8�/<--���� '� �%���) &���� &�%�#��%�3�#�"&���)48� '��������#�'�%��%������ �7$��������3�������#�%)42

�����+� ��+,�%%!$;55� #�$9 �����9� �5����$5��$��������,9�$!(2 #����=	� � :�	��/������*!���(����

�����/*��	���(����.�).&1����)$�$=%#&�

�%-�%�*�$�/%+��$�%+$*�(�!*���(�'+�$�/�� %-���#!"�
!�(�-!* �* ��!�!%#�)�#��$!$����#!"!�(!*/��

	� � �� !� -�/)��$���/-�/)

	�
��)&%$)�)

��

�
�,�(����*!#��*%��%#&"�*�

�"%)��
�*�*+)

�%*��*��""� �"!� *"/ �%#�- �* �%��(�*�� �.*(�#�"/�

�(�'+�$�/�

��#!"!�(!*/�

50% 20% 20%10%

20% 40% 20%10%10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   98 

  

,*,-6*06*+8�/<--���� '� �%���) &���� &�%�#��%�3�#�"&���)48� '��������#�'�%��%������ �7$��������3�������#�%)42

�����,� ��+,�%%!$;55� #�$9 �����9� �5����$5��$��������,9�$!(2 #����=	� � :�	��/������*!���(����

�����/*��	���(����.�).&1����)$�$=%#&�

�� ��������
�����

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

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

����������

������������

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

����������

������������

20% 10% 40% 30%

10% 20% 70%

50% 20% 30%

40% 20% 10% 20%10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   99 

  

,*,-6*06*+8�/<--���� '� �%���) &���� &�%�#��%�3�#�"&���)48� '��������#�'�%��%������ �7$��������3�������#�%)42

�����-� ��+,�%%!$;55� #�$9 �����9� �5����$5��$��������,9�$!(2 #����=	� � :�	��/������*!���(����

�����/*��	���(����.�).&1����)$�$=%#&�

�� �����������������������������

�� 	�������������

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

����������

������������

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

����������

������������

70% 10% 20%

40% 20% 30% 10%

30% 40% 10% 20%

30% 40% 20% 10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   100 

  

,*,-6*06*+8�/<--���� '� �%���) &���� &�%�#��%�3�#�"&���)48� '��������#�'�%��%������ �7$��������3�������#�%)42

�����.� ��+,�%%!$;55� #�$9 �����9� �5����$5��$��������,9�$!(2 #����=	� � :�	��/������*!���(����

�����/*��	���(����.�).&1����)$�$=%#&�

�� ������������������������

�� ������������������


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

�������
��

������������


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

�������
��

������������

90% 10%

80% 20%

30% 20% 50%

20% 80%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   101 

  

,*,-7*17*+9�0=--���� '� �%���) &���� &�%�#��%�4�#�"&���)59� '��������#�'�%��%������ �8$��������4�������#�%)53

�����/� ��+,�%%!$<66� #�$: �����:� �6����$6��$��������,:�$!(3 #����>	� � ;�	��0������*!���(����

�����0*��	���(����.�).&2����)$�$>%#&�

�� �������������

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


���
��
��� �������! ������
� 	����
��� � ������!�

��������!�

�
����
���!�


���
��
��� �������! ������
� 	����
��� � ������!�

��������!�

�
����
���!�

10%10% 40% 40%

50%

20% 20% 60%

60%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   102 

  

�,�*�,�-�7�*�1�7�*�+�9���0�=�-�-��������� �'��� ���%�������)� �&��������� �&���%���#�����%���4���#���"�&�������)�5�9��� �'�����������������#���'���%�����%������������� ���8�$�����������������4���������������#���%�)�5�3

�����������/��� �����+�,���%�%�!�$�<�6�6��� �#���$�:� �����������:��� ���6���������$�6�����$�����������������,�:���$�!�(�3� �#���������>�	��� ��� �;���	�����0�������������*�!�������(���������
�
�����������0�*�����	�������(���������.���)�.�&�2���������)�$���$�>�%�#�&��

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

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

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

����������������� ��

��������������������� ��

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

����������������� ��

��������������������� ��

30% 70%

100%

30% 60% 10%

20% 40% 20% 20%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   103 

  

�,�*�,�-�7�*�1�7�*�+�9���0�=�-�-��������� �'��� ���%�������)� �&��������� �&���%���#�����%���4���#���"�&�������)�5�9��� �'�����������������#���'���%�����%������������� ���8�$�����������������4���������������#���%�)�5�3

�����������/��� �����+�,���%�%�!�$�<�6�6��� �#���$�:� �����������:��� ���6���������$�6�����$�����������������,�:���$�!�(�3� �#���������>�	��� ��� �;���	�����0�������������*�!�������(���������
�
�����������0�*�����	�������(���������.���)�.�&�2���������)�$���$�>�%�#�&��

������ �	���!�������������������������������������������!��

������ �
��� ����������������������������������������� ����������� �������������������"������������

���������������������� ���������������$ ���������"������ �
���������������� ���#�������������$��

��������� �������$��

���������������������$��

���������������������� ���������������$ ���������"������ �
���������������� ���#�������������$��

��������� �������$��

���������������������$��

30% 10% 10% 40% 10%

20% 10% 30% 40%

80% 20%

50% 20% 10%10%10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   104 

  

�,�*�,�-�6�*�0�6�*�+�8���/�<�-�-��������� �'��� ���%�������)� �&��������� �&���%���#�����%���3���#���"�&�������)�4�8��� �'�����������������#���'���%�����%������������� ���7�$�����������������3���������������#���%�)�4�2

�����������/��� �����+�,���%�%�!�$�;�5�5��� �#���$�9� �����������9��� ���5���������$�5�����$�����������������,�9���$�!�(�2� �#���������=�	��� ��� �:���	�����/�������������*�!�������(���������
�
�����������/�*�����	�������(���������.���)�.�&�1���������)�$���$�=�%�#�&��

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

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

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

����������������� ��

��������������������� ��

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

����������������� ��

��������������������� ��

80% 10%10%

80% 20%

10% 20% 40% 20%10%

10%10% 20% 60%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   105 

�,�*�,�-�6�*�0�6�*�+�8���/�<�-�-��������� �'��� ���%�������)� �&��������� �&���%���#�����%���3���#���"�&�������)�4�8��� �'�����������������#���'���%�����%������������� ���7�$�����������������3���������������#���%�)�4�2

�����������0��� �����+�,���%�%�!�$�;�5�5��� �#���$�9� �����������9��� ���5���������$�5�����$�����������������,�9���$�!�(�2� �#���������=�	��� ��� �:���	�����/�������������*�!�������(���������
�
�����������/�*�����	�������(���������.���)�.�&�1���������)�$���$�=�%�#�&��

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

������ �
�����������������������������"����������

���������������������� ���������������" ��������� ������ �
���������������� ���!�������������"��

�����������������"��

���������������������"��

���������������������� ���������������" ��������� ������ �
���������������� ���!�������������"��

�����������������"��

���������������������"��

20% 20% 20% 10% 30%

30% 30% 40%

60% 10% 30%

40% 10%10% 30% 10%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   106 

  

�,�*�,�-�6�*�0�6�*�+�8���/�<�-�-��������� �'��� ���%�������)� �&��������� �&���%���#�����%���3���#���"�&�������)�4�8��� �'�����������������#���'���%�����%������������� ���7�$�����������������3���������������#���%�)�4�2

�����������+�*��� �����+�,���%�%�!�$�;�5�5��� �#���$�9� �����������9��� ���5���������$�5�����$�����������������,�9���$�!�(�2� �#���������=�	��� ���:���	�����/�������������*�!�������(���������
�
�����������/�*�����	�������(���������.���)�.�&�1���������)�$���$�=�%�#�&��

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

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

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

���������������
� ��

��������������������� ��

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

���������������
� ��

��������������������� ��

10% 30% 40% 20%

20% 80%

40% 30% 20%10%

20% 40% 40%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   107 

  

�,�*�,�-�6�*�0�6�*�+�8���/�<�-�-��������� �'��� ���%�������)� �&��������� �&���%���#�����%���3���#���"�&�������)�4�8��� �'�����������������#���'���%�����%������������� ���7�$�����������������3���������������#���%�)�4�2

�����������+�+��� �����+�,���%�%�!�$�;�5�5��� �#���$�9� �����������9��� ���5���������$�5�����$�����������������,�9���$�!�(�2� �#���������=�	��� ���:���	�����/�������������*�!�������(���������
�
�����������/�*�����	�������(���������.���)�.�&�1���������)�$���$�=�%�#�&��

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

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

���������������������� ���������������" ��������� ������ �
���������������� ���!�������������"��

�	���������������"��

�	�������������������"��

���������������������� ���������������" ��������� ������ �
���������������� ���!�������������"��

�	���������������"��

�	�������������������"��

40% 10% 50%

20% 80%

80% 20%

50% 30% 20%



Appendix B                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   108 

 
 
  

�,�*�,�-�6�*�0�6�*�+�8���/�<�-�-��������� �'��� ���%�������)� �&��������� �&���%���#�����%���3���#���"�&�������)�4�8��� �'�����������������#���'���%�����%������������� ���7�$�����������������3���������������#���%�)�4�2

�����������+�,��� �����+�,���%�%�!�$�;�5�5��� �#���$�9� �����������9��� ���5���������$�5�����$�����������������,�9���$�!�(�2� �#���������=�	��� ���:���	�����/�������������*�!�������(���������
�
�����������/�*�����	�������(���������.���)�.�&�1���������)�$���$�=�%�#�&��

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

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

��������������������

���
���������
����������

20% 30% 50%

10%10% 80%



Appendix C     MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   109 

 

!"#$%&'()*+

!"#$%"$&'()*&+,)-# ./)-0'123& 4#$5)67' 87)#&6& 9)#2)# !),&*"5'$5-66 :)$%*",);&'0&"#)#$' 4<%);"5&#,'''''''''''''''''''''''''''''''''''''''''''''''''''''''''

!" # $%&'()*%+,()-%+* !"#$ ( .-/&'(-01(203&()-04 5%&'()677.-8()-%+*8()679:( ;-7&(,%0(2%(&%*(*755(955(*-7(27*9<5) =&.50272

!" # >+9.*<.7(?9:7)(67+@7.* %&'( )-A0(&B&'()-C&'(D<3% @9?<5<9+<*,8(.9&8('+%;8():<55@05 *%(?9:7(9&(9+'0?7&*(%+(E92()<*09*<%&(;%+)7()9<2(*%(7&.%0+9'7()%?7%&7(*%(.%&*<&07(*%(2%()%?7*-<&'(?9&,(*<?7)8()%(*-9*(*-7,(;<55(579+&(*%(2%(<*(F7+,(;755=&.50272

!" # G22(@075(*%(*-7(@<+7 )*+, -0H()-1&'(I<J%(,A0 (@<+78(%66%&8*%(6%0+8(%<5 (*%(?9:7(9&(9+'0?7&*(%+(E92()<*09*<%&(;%+)7 =&.50272

!" # K*+<:7(;-<57(*-7(<+%&(<)(-%* -./0 .-L&(+L(23(*<M *9:7(92F9&*9'7(%@8(-%*8(<+%&;%+:) *%(*9:7(92F9&*9'7(%@(9&(%66%+*0&<*,(9)()%%&(9)(<*(7N<)*)8(<&(.9)7(*-7(%66%+*0&<*,('%7)(9;9,(9&2(2%7)(&%*(+7*0+&=&.50272

!" # O7(9*(679.7(;<*-(*-7(;%+52 1234 ,P()-Q(;R(S-C&' ;<*-8(*-7(;%+528(&%*8(2<)60*7 *%(E7(@775<&'(.95?(9&2(-966,(E7.90)7(,%0(9+7()9*<)@<72(;<*-(,%0+(5<@7 =&.50272

!" # >0*(%&(9&(9.* 5678 S-0J&'(?R(S0T(,1&' 6+7*7&28()-9678(?9:78(69**7+& *%(E7-9F7(%+()679:(<&(9(@95)7(%+(9+*<@<.<95(;9, =&.50272

!" # U955)(-9F7(79+) 9:;< 'B(D</&'(,A0(M+ 69+*<*<%&8(;9558(-9F78(79+) *%(;9+&()%?7%&7(*-9*(<*(<)(&%*()9@7(*%()679:(9*(*-9*(69+*<.059+(*<?7(E7.90)7(%*-7+(67%657(?<'-*(E7(5<)*7&<&'=&.50272

!" # O7(9*(279*-V)(2%%+ (=>?@ EQ&'(+W('J%(-0J&' <55&7))8(7&*7+8(*7+?<&955,(<55( *%(E7(F7+,()<.: =&.50272

!" # !9)*57)(<&(*-7(9<+ (ABCD :4&'(S-4&'(5A0('B <&(*-7(9<+8(69F<5<%&( 659&)(*-9*(-9F7(F7+,(5<**57(.-9&.7(%@(-9667&<&' =&.50272

!" # X<55(*-7('%%)7(*-9*(59,)(*-7('%527&(7'' EFGH ( )-J(IY(DP(503& :<558(.-<.-7&8(*9:7(*-7(7''Z)[ *%(27)*+%,()%?7*-<&'(*-9*(?9:7)(9(5%*(%@(?%&7,(@%+(,%0 =&.50272

!" # O79*();%+2)(<&*%(65%0'-)-9+7) IJKL S-W(I<1&(;B<(5\ *%(E79*8(*-7();%+2)8((<&*%(65%0'-)-9+7) *%(.-9&'7(*%(9(679.7@05(;9,(%@(5<@7(9&2()67&2(?%&7,(%&(679.7@05(*-<&')(+9*-7+(*-9&(;796%&) =&.50272

!" # O7(Z955[();77*&7))(9&2(5<'-* MNOP -B(3<(:M(DY& ('7&<958(9?<9E57 *%(E7(F7+,(679.7@05(9&2(@+<7&25, =&.50272

!" # U9<@)(9&2()*+9,) 3QOR ;R(I<J(:M('0Y &%*8(-%?78((*%(9E578(+7*0+& 67%657(;<*-(&%(-%?7)(](9<?57))^-%?757)) =&.50272

!" # _9<+(*%(?<225<&' SSTT ?3(?9(-P(-0 !"#$%&!"#$%'()*+,%#&*+,%#')-).!%)$*"#/)"0)*!%)!"#$%)123)*+,%#)41+2*+2,)&5"2,)6/21$*/'&%*(F7+,('%%2(E0*(&%*(E92 =&.50272

!" # O7(9)(60+7(9)(*-7(2+<F7&()&%; (UV3W .-R&(I<B(;R(N</ 60+78(&%*(*%(-9F78(@59;(<&(I927 *%(E7(?%+955,(.%?657*75,('%%2 =&.50272

!" # `%(@+%?()*+7&'*-(*%()*+7&'*- XYZ[ +Q(I<1&(D</&'(21 29,(E,(29,(<&.+79)<&'8((6%;7+@05( (*%('+920955,(E7.%?7(?%+7()0..7))@05 =&.50272

!" a# !9&b*(I02'7(9(E%%:(E,(<*)(.%F7+ \]O^_ +B&(EW:M(?1%N<1&' ?9&8(?0)*(&%*8(5%%:)( .9&&%*(:&%;(;-9*()%?7*-<&'(%+()%?7%&7(<)(5<:7(E,(5%%:<&'(%&5,(9*(*-9*(67+)%&(%+(*-<&'V)(96679+9&.7 =&.50272

!" a# O79*(9+%0&2(*-7(E0)- `abc '03<(;J&(?T(I<3% *+0&(9+%0&28(.%+&7+ (*%(9F%<2(*95:<&'(9E%0*(;-9*(<)(<?6%+*9&* =&.50272

!" a# U-7&(<*(+9<&)8(<*(6%0+) defg ,Q(,P(DY&'(6B& )<&'6578(+9<&8(E0.:7*<&'(2%;& (;-7&(%&7(E92(*-<&'(-9667&)8(@%55%;72(E,(9(5%*(%@(%*-7+(E92(*-<&')(*-9*(?9:7(9(E92()<*09*<%&(;%+)7 =&.50272

!" a# O7(Z.90'-*[(E7*;77&(9(+%.:(9&2(9(-9+2(659.7hiKj S0H(,T0(;B<(&/& 57@*8+<'-*8(E7.%?78(2<@@<.05* *%(E7(<&(9(F7+,(2<@@<.05*()<*09*<%&(9&2(*%(-9F7(*%(?9:7(9(-9+2(27.<)<%& =&.50272

!" a# c9:7(*-7(E055(E,(*-7(-%+&) kjl* ,\&'(&/&(B+()-1&' *%(@%+'7(9-7928(2<@@<.05*8(9&2806%& *%(2%()%?7*-<&'(2<@@<.05*(<&(9(E+9F7(9&2(27*7+?<&72(;9, =&.50272

!" a# >055(*-7()*+<&') mnop ?W(-T0(.J%(ST&' E7-<&2(*-7().7&7)8(*%(?9&<6059*7 *%(E7(<&(.%&*+%5(%@(9&(%+'9&<S9*<%&8(%@*7&()7.+7*5, =&.50272

!" a# K*9,(*-7(.%0+)7 qrst ( I<J&(.-\(21%(2d *%(67+)<)*(<&8(*%(*-7(7&2( *%(.%&*<&07(2%<&'()%?7*-<&'(0&*<5(<*(<)(@<&<)-72( =&.50272

!" a# e&7(@%+(*-7(E%%:) uv]s ,Q(N<3&'(EW(21% *-%0'-*8((&%*8(+79.-̂ 0&<?9'<&72 9()0+6+<)<&'(%+(0&7N67.*72(7F7&* =&.50272

!" a#
U-9*V)()90.7(@%+(*-7('%%)7(<)()90.7(@%+(*-7(
'9&27+

dwxy ,Y()-Q(*A&'(+B& %&78()<'-*8(*%(?9:7(&%(7N.76*<%&( *%(E7-9F7(<&(9(69+*<.059+(;9,8(*-7&(9&%*-7+(67+)%&(?0)*(E7(955%;72(*%(2%(*-9*(*-<&'(%+(E7-9F7(<&(*-9*(;9,8(*%%=&.50272

!" a# O7(%&(*-7(+9.: z{]| *T&'(:P(EW(:J& )0@@7+<&'8(.9&&%*(E79+ *%(E7()0@@7+<&'('+79*(6-,)<.95(%+(?7&*95(69<& =&.50272

!" a# O7(<&(*;%(?<&2) }~]• ,A0(,W(EW(I0B <&27.<)<%&8(&%*8(*%(27.<27 *%(E7(0&9E57(*%(27.<27(9E%0*()%?7*-<&' =&.50272

!" a# K*%+?(<&(9(*79.06 €•[‚ N<3%(*\(21(S0T )?955(*%6<.8(E<'8(*%(?9:7 9(5%*(%@(0&&7.7))9+,(9&'7+(9&2(;%++,(9E%0*(9(?9**7+(*-9*(<)(&%*(<?6%+*9&* =&.50272

!" a# O,(-%%:(%+(E,(.+%%: ]ƒ„… EW(SB()-H0(201& &%*8(.-%%)78()*+9*7', E,(9&,(?7*-%2(6%))<E57 =&.50272

!" a# $<:7(9(.9*(%&(9(-%*(*<&(+%%@ †‡]ˆ S0T(5Q(EW(J& )<**<&'8()*9&2<&'8&%*8(.%?@%+*9E57 0)72(*%(27).+<E7()%?7%&7(;-%(<)(<&(9()*9*7(%@(7N*+7?7(&7+F%0)(;%++, =&.50272

!" a# $<F7^E7(<&(.5%F7+ ‰Š‹Œ ,3&'(Sf&(.-P(,40 69?67+8(E7()067+<%+ *%(7&I%,(9(5<@7(%@(?%&7,(9&2(.%?@%+* =&.50272

!" a# $9&2(%@(?<5:(9&2(-%&7, •Ž•• ,R(?d(S-Y(N<J&' (@<)-8(+<.78(59&2(%@( 9(.%0&*+,(;-7+7(5<F<&'(.%&2<*<%&)(9+7('%%2(9&2(67%657(-9F7(*-7(%66%+*0&<*,(*%(?9:7(9(5%*(%@(?%&7,=&.50272

"! # `%(<&(%&7(79+(9&2(%0*(*-7(%*-7+ ‘<’“ 21&'(M+(E<J&(@C&' ;-7&8(79+8()<27(8;<&2 )%?7*-<&'(,%0(-79+('%7)(<&(%&7(79+(9&2(%0*(*-7(%*-7+8(,%0(?79&(,%0(D0<.:5,(@%+'7*(<*(%+(0?<?6%+*9&*g(=&.50272

"! # O7**7+()9@7(*-9&()%++, ;”3• ,H0(EL<(;R(-01& *%(-9F78(E7(6+769+728(&%*8(?<)@%+*0&7 ;-7&(,%0(*-<&:(<*(<)(E7)*(&%*(*%(*9:7(+<):)(7F7&(;-7&(<*()77?)(E%+<&'(%+(2<@@<.05*(*%(E7(.9+7@05 =&.50272

"! # O5%%2(<)(*-<.:7+(*-9&(;9*7+ –—˜™ N0L(&A&'(,R()-0d E5%%28(*-<.:7+8;<*-(+7'9+2(*%8;9*7+ *%(7?6-9)<S7(*-9*(,%0(E75<7F7(*-9*(@9?<5,(.%&&7.*<%&)(9+7(95;9,)(?%+7(<?6%+*9&*(*-9&(%*-7+(*,67)(%@(+759*<%&)-<6=&.50272

"! # K9F7^:776(?%&7,(@%+(9(+9<&,(29, še›œ ;L<(,P(.-A0(?A0 (&%*8(+9<&8()<5:8(*9:7(6+7.90*<%&) *%()9F7(?%&7,(@%+(9(*<?7(;-7&(<*(?<'-*(E7(&77272(0&7N67.*725, =&.50272

"! # h79+*(9&2()%05 •ž•u D0/&(NY&(D0/&(,Q ;-%578(-79+*8(;-%578(<&*7&*<%& .%?657*75,8(9E)%50*75, =&.50272

"! # `7*(.%52(@77* Ÿ ]¡ '0H(SR(EW(D</& ;+968(@77*8(&%*8(?%F<&'(@%+;9+2
*%()0227&5,(E7.%?7(*%%(@+<'-*7&72(*%(2%()%?7*-<&'(,%0(-92(659&&72(*%(2%8(7)67.<955,()%?7*-<&'(<?6%+*9&*()0.-(9)(
'7**<&'(?9++<72

=&.50272

"! # i792(E7*;77&(*-7(5<&7) ¢£¤¥ SQ(5d(-/&'(I<J& ;%+2Z)[8(<&)<278(+%;8(E7*;77& (*%(*+,(*%(0&27+)*9&2()%?7%&7V)(+795(@775<&')(%+(<&*7&*<%&)(@+%?(;-9*(*-7,()9,(%+(;+<*7 =&.50272

"! # K-%%*(,%0+)75@(<&(*-7(@%%* ¦§¨©ª«¬­® EJ&(Dd()-\*%0(S/(SQId(27(I<3% *%(?%F78(Z*%(590&.-[8()*%&78(*%()?9)-8(%&7)75@8(@%%* *%(2%()%?7*-<&'(;<*-%0*(<&*7&2<&'(*%(;-<.-()6%<5)(9()<*09*<%&(@%+(,%0+)75@ =&.50272

"! # O5%;(-%*(9&2(.%52 ¯°¯. -f(5M&'(-f(+L )0227&5,8(.%528()0227&5,8(-%*
*%()%?7*<?7)(5<:7(%+(E7(<&*7+7)*72(<&()%?7*-<&'(%+()%?7%&7(9&2()%?7*<?7)(&%*8()%(67%657(9+7(.%&@0)72(9E%0*(
-%;(,%0(+7955,(@775

=&.50272

"! # K<&:(;<*-%0*(Z9[(*+9.7 ±²³´ ( N<J%()-C&'(&Q(IQ (*%(9&&058(()%0&28('%(<&*%(-<2<&' *%(E7(@%+'%**7&(9E%0*(.%?657*75,8(%+(*%(&%*(9**+9.*(9&,(9**7&*<%&(%+(<&*7+7)* =&.50272

"! # c-7(-<'-;9,)(9&2(E,;9,) [µ€¶ 21(I<C(N<3%(N<1&' 59+'78()*+77*)8(()?9558(9557,) *-7(+%92)(9&2(69*-)(%@(9(659.7 =&.50272

"! # K<N(%@(%&7(9&2(-95@(9(2%S7&(%@(*-7(%*-7+·¸¹º E1&(IY&(EJ5(<3&'
-95@8(.9**,(Z<&(!-<&9(9(;7<'-*(7D095(*%(jkk('[8(7<'-*8(*975)(Z0&<*(%@(;7<'-*(7D095(*%(
jk('+9?)(%+(lmln(%@(9(.9**,[

;-7&(,%0(*-<&:(*-9*(&7<*-7+(%@(*;%(.-%<.7)(<)(E7**7+(*-9&(*-7(%*-7+ =&.50272

"! # O7(9(F<.*%+,(@%+(.%??%&()7&)7 »¼»½ ( -B(D\&'(-B(5d *%'7*-7+8(69))<%&8(+79)%&9E57 *%(E7(9(F7+,(+79)%&9E57(+7)05*(<&(9(69+*<.059+()<*09*<%& =&.50272

"! # o%0+(&0?E7+(<)(06 ¾¿ÀÁ DQ()-0(,d(IQ& @9*7^27)*<&,8(95+792,8(*%(0)7(06( )%?7%&7(<)('%<&'(*%(2<7 =&.50272

>9+*(l]p8(a#8(_Gq8(ra_Gq(Z!"[(

>9+*(p]l8(#8(_Gq8(ra_Gq(Z"![

>9+*l]l8(#8(_Gq8(ra_Gq(Z!"[(
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!" # $%&'())*'+,-%'*&.&-/&.'0%)+1&- !"#" 23'*4'56)'*4 7%')-*&-'+)89)-0:7+28+)'-&;02'<7%*%&.. '=1&%'2),'*)'0'1&:;>,:')-'<7%*'0?+'>)-'.)9&)%&'=1)'10.'*)%&'.)9&+17%('())*'>)-'2), @%?:,*&*

!" # A0:<'0'5:,&'.+-&0< $$%& +B)'+B)'5C'D,4 +)--&%+70:E)/&->:)=8''7%?&..0%+:2 +)'+0:<'F,7?<:2'0%*'=7+1),+'.+);;7%( @%?:,*&*

!" G# H0:<')>':7>& '(') (I'1J%('(I'2I &/&-2';-)>&..7)%.8''&/&-2'7%*,.+-2 H1&%';&);:&'+0:<'05),+'=0:<K.L')>':7>&8'+1&2'0-&'-&>&--7%('+)'*7>>&-&%+'+2;&.')>'D)5.'0%*'*7>>&-&%+':&/&:.')>'.)?7&+2@%?:,*&*

!" G# #-)=%'2),-'.)--)=. *+,- D7I'D7M'D7B)'?1N, +)'5)--)=8'=7%&8'+)'=0+&-8'+)'=)--2'05),+ +)'*-7%<'0:?)1):'7%')-*&-'+)'>)-(&+'2),-';-)5:&9. @%?:,*&*

!" G# A1&'0;;:&'*)&.%O+'>0::'>0-'>-)9'+1&'+-&& ./01./2 2P,'FQ'>C'5R'2P,'FQ'S3 +)'10/&8'17.'>0+1&-8'9,.+8'+)'10/&8'17.'.)% 0'?17:*',.,0::2'10.'0'.797:0-'?10-0?+&-')-'.797:0-'F,0:7+7&.'+)'17.')-'1&-';0-&%+. @%?:,*&*

!" G# T0/&')%&'>))+'7%'+1&'(-0/& (345 UQ%('D7B%('D7C'9C +)'=0:<8+)'0??&;+'K0'57+'-&:,?+0%+:2L8'=))*&% +)'5&'/&-2'):*'0%*'%&0-'*&0+1 @%?:,*&*

!" G# V)/&'1&0/&%'0%*'&0-+1 6789 D74'DR%'F,J%':R +)',.&',;8'=1):&8';)=&- +)'*)'&/&-2+17%('2),'?0%'+)'0?17&/&'.)9&+17%( @%?:,*&*

!" G# W)E?)9&',;'7%'+1&'=)-:* :;<= >X7'1,J%('+4%('*J +)'>:28'2&::)=8'+)'.)0-8'+)'0++07%' +)'10/&'9)-&'9)%&2')-'0'5&++&-'.)?70:';).7+7)%'+10%'2),'10*'5&>)-& @%?:,*&*

!" G# Y&')%'?:),*'%7%& >%?@ :I'5C'<Z'S1[ 10;;28'.1),:*'%)+8'-07.&'0-97&. +)'5&'&U+-&9&:2'10;;2'0%*'&U?7+&* @%?:,*&*

!" G# A1&';)+'?0::7%('+1&'<&++:&'5:0?< ABCDEC =M'.1Q'5C'U76)'5\7'5C ]7>+28'.+&;.E.+0(&.8':0,(1'0+8')%&'1,%*-&*8'.+&;.E.+0(&. .)9&+17%('2),'.02'+10+'9&0%.';&);:&'.1),:*'%)+'?-7+7?7S&'.)9&)%&'&:.&'>)-'0'>0,:+'+10+'+1&2'10/&'+1&9.&:/&. @%?:,*&*

!" G# ^&0*E:7/&'+1&':7>&')>'_7:&2 FGFH = '̀2a,'= '̀:b =7+1),+'=)--7&.8'=7+1),+'0%U7&+2' +)':7/&'0%'&0.2'0%*'?)9>)-+05:&':7>&8'=7+1),+'0%2'%&&*'+)'=)-<'10-* @%?:,*&*

!" G# Y&'*)=%'7%'+1&'9),+1 IJKL ?1,Q'+N,'.6%('FR *0%(:&8'1&0*8',%:,?<2 +)'5&'.0* @%?:,*&*

!" G# G)+'0::'-).&. %7MNO 5C'DR%'- '̀-4%2R %)+'?)9;:&+&:28'0.8';&);:&c.'&U;&?+0+7)% @>'0'.7+,0+7)%'7.'%)+'0::'-).&.8'+1&-&'0-&',%;:&0.0%+'+17%(.'+)'*&0:'=7+1'0.'=&::'0.'+1&';:&0.0%+')%&. @%?:,*&*

!" G# T0/&'0'.+7%('7%'+1&'+07: PQOR ' ?1d'1d'2R':76) +)'()'5&2)%*8'0%+7?7;0+&8'90+&-70: 7+'10.'0'.,-;-7.7%(')-',%;:&0.0%+';0-+'+10+')%:2'5&?)9&.'?:&0-'0+'+1&'&%*e @%?:,*&*

!" G# !"#$%&'()$*&+,$&$-./+$0#1-,$"#)$"2$&$-"3(-$,&1'S5%?T U7M'9C'5C'<Z'*7B) -)++&%'=))*8'9,.+'%)+8'+)'?0-/&E+)'&%(-0/& 2),'?0%%)+'90<&'.)9&+17%('())*'),+')>'.)9&+17%('+10+'7.'%0+,-0::2'50* @%?:,*&*

!" G# V)%*02f9)-%7%('F,0-+&-50?< UVWXY ' .1R'1g,'S1d'(4':76%( !"#$%&#'$&$($)#*&+,'-&./&012).+&3$4.*&56%7$%&879$%1!0&:'!);$006%&6"&<'=&>!)*&1)#$001.$)#&9$%?6)@
.)9&)%&'=1)'.02.'1)='0%'&/&%+')-';-)5:&9'.1),:*'10/&'5&&%'*&0:+'=7+1'52')+1&-.'0>+&-'7+'10.'0:-&0*2'5&&%'*&0:+'
=7+1

@%?:,*&*
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Idiom comprehension across languages

WELCOME & CONSENT
CONSENT PREAMBLE & POST STUDY ACTIONS FOR ONLINE STUDIES (SURVEYS, TASKS
AND QUESTIONNAIRES)

1. The Preamble

Please see here: 

(/limesurvey/upload/surveys/747496/images/Letter%20of%20Information%20v.2.pdf)

This study is being conducted by [Joyce Zeng/Dr. Magda Stroi! ska at Cognitive Science of
Language]

The purpose of the study is to compare idiom translation across two languages. We want to see your
translation and interpretation experiences in idiom comprehension. I am hoping to learn how you use
your skills in one or more languages to read, write, listen, speak. I also hope to find out how you deal
with idioms when brokering for your family, relatives, and community members.

I am doing this research for my MSc thesis under the supervision of Dr. Magda Stroi! ska. Information
gathered during this study will be written up as part of my thesis. Participants in this study must be 18
years of age or older and bilingual in Chinese and English.

The survey should take approximately 60 minutes to complete. McMaster students can receive SONA
credit for their participation.

To learn more about this study, particularly in terms of any risks or harms associated with the study,
how confidentiality and anonymity will be handled, withdrawal procedures, how to obtain information
about the studyÕs results, how to find helpful resources should any questions or tasks make you
uncomfortable or upset etc., please read the Letter of Information.

This study has been reviewed and cleared by the McMaster Research Ethics Board (MREB# 6157).  
                                      

If you have any concerns or questions about your rights as a participant or about the way the study is
being conducted, please contact:  

Joyce Zeng zengy53@mcmaster.ca

2. Consent Statement
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McMaster Research Ethics Board Secretariat

Telephone 1-(905) 525-9140 ext. 23142

E-mail: ethicsoffice@mcmaster.ca

Additional Consent (please refer to Letter of Information)
I agree to allow my study results data to be stored and used for future research as described in the

Letter of Information

Having read the above preamble and the linked Letter of Information, I understand that by clicking the
ÒNextÓ button below, I agree to take part in this study.

Should you not consent to the survey, please "exit and clear" at the top right.

Thank you.

 

There are 87 questions in this survey.

Part1-1 Idiomatic expressions equivalent
translation judgement (C-E)
Part 1-1

 

�é�¾�¨�Ô     *
!  Choose one of the following answers
Please choose only one  of the following:

 In a manner of speaking

 Long story short

 Long time no see

 Scratch/scrape the surface
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�§�†�ž
ã  *
!  Choose one of the following answers
Please choose only one  of the following:

 Practice what you preach

 Mend your ways

 Practice makes perfect

 Put it down to experience

�I�ä�b��  *
!  Choose one of the following answers
Please choose only one  of the following:

 Add salt to something

 Make a world of difference

 To add insult to injury

 Add fuel to the fire



Appendix D                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   114 

 
  

!"!#$"%$!&'()*"&(+,,-,./012(345641(78291:/($(;<6=>(-=>?21@14/6=4(.-2=//(5.4A8.A1/

+.A1(B(=C(#%@00?/DEE/8291:/F>->./012F-.E56>1/8291:E64<1GF?@?E.<>64E?2640.H51/8291:E/.E64<1GE/8291:6<EIBIB&J

�y�~�‘�H  *
!  Choose one of the following answers
Please choose only one  of the following:

 Play it by ear

 Press/push someone's buttons

 Strike while the iron is hot

 More power to your elbow

�è�î
ë�)  *
!  Choose one of the following answers
Please choose only one  of the following:

 Be at the top of your game

 Be at one

 Be at your wits' end

 Be at peace with the world
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�0�\�¢�Ï  *
!  Choose one of the following answers
Please choose only one  of the following:

 Put in a good word for someone

 Put ideas into someone's head

 Put on an act

 Put all your eggs in one basket

�M	>�M�& *
!  Choose one of the following answers
Please choose only one  of the following:

 Drive someone up the wall

 Walls have ears

 Go to the wall

 An ear for something
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�è�A�¾�E  *
!  Choose one of the following answers
Please choose only one  of the following:

 Be at a crossroads

 Be green around the gills

 Catch your death of cold

 Be at death's door

�n�þ���5    *
!  Choose one of the following answers
Please choose only one  of the following:

 Not have a snowball's chance in hell

 Be pissing in the wind

 The moon on a stick

 Castles in the air
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�d�Ã�P�*  *
!  Choose one of the following answers
Please choose only one  of the following:

 Kill two birds with one stone

 Kill the fatted calf

 Dressed to kill

 Kill the goose that lays the golden egg

�y�»���Þ  *
!  Choose one of the following answers
Please choose only one  of the following:

 Beat your breast/chest

 Have a face like thunder

 Beat swords into ploughshares

 Sword of Damocles
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�¾�/�b�E  *
!  Choose one of the following answers
Please choose only one  of the following:

 Be (as) cold as ice

 Be (all) sweetness and light

 Be (as) daft as a brush

 Be (all) the rage


ë
9�b�m  *
!  Choose one of the following answers
Please choose only one  of the following:

 Be of/have no fixed abode/address

 Be six feet under

 Waifs and strays

 Be on relief
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�����a�a  *
!  Choose one of the following answers
Please choose only one  of the following:

 Only have eyes for someone

 So be it

 So far, so good

 Fair to middling

�M�D
ë�m *
!  Choose one of the following answers
Please choose only one  of the following:

 Be on the side of the angels

 Be as high as a kite

 Be as pure as the driven snow

 Be snowed up
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í�¹�i	_   *
!  Choose one of the following answers
Please choose only one  of the following:

 Go the whole hog

 Step on the gas

 One step forward, two steps back

 Go from strength to strength

Part1-2 Idiomatic expressions equivalent
translation judgement (C-E)
Part 1-2

�H�ç�b�)�X   *
Please choose only one  of the following:

 By the look(s) of things

 You can lead a horse to water, but you can't make him drink

 You can't make an omelette without breaking eggs

 CanÕt judge a book by its cover
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�Î�f�¾�o  *
Please choose only one  of the following:

 Bury the hatchet

 Beat a path to someone's door

 Bury the lede

 Beat around the bush

�Þ�h���C  *
Please choose only one  of the following:

 Go for the jugular

 Not have a leg to stand on

 Be for the high jump

 When it rains, it pours


â�f���Y  *
Please choose only one  of the following:

 The road to hell is paved with good intentions

 Out of the frying pan into the fire

 Be (caught) between a rock and a hard place

 Not have a leg to stand on
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�(�Y���ä  *
Please choose only one  of the following:

 Be man enough to do something

 Beyond the call of duty

 Take the bull by the horns

 Be on the horns of a dilemma

���x
™�R  *
Please choose only one  of the following:

 Have someone eating out of your hand

 Pull the strings

 People who live in glass houses shouldn't throw stones

 Kill the fatted calf

�Ù�î�©�,  *
Please choose only one  of the following:

 Be out in left field

 (it's) Business as usual

 It's your own lookout

 Stay the course
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�:�.�ç�©  *
Please choose only one  of the following:

 Blow someone's cove

 One for the books

 Batten down the hatches

 Spill the beans

�Þ�d�v�L  *
Please choose only one  of the following:

 An apple a day keeps the doctor away

 What's sauce for the goose is sauce for the gander

 As ye sow, so shall ye reap

 (as) Blind as a bat

�ó�R�ç	)  *
Please choose only one  of the following:

 Be on the rack

 A chicken and egg situation

 (straight) From the horse's mouth

 A chip on your shoulder
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 �î� �ç�l  *
Please choose only one  of the following:

 The damage is done

 Spring to mind

 Be in two minds

 Shades of grey


\�Ì	_�	  *
Please choose only one  of the following:

 Have fun and games

 Be as fresh as a daisy

 Storm in a teacup

 Be full of beans

�ç�à�‹�§  *
Please choose only one  of the following:

 By hook or by crook

 Hook, line, and sinker

 By leaps and bounds

 By inches
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�Ö�ˆ�ç
�  *
Please choose only one  of the following:

 Ruffle someone's feathers

 All's fair in love and war

 (all) In one piece

 Like a cat on a hot tin roof

�P
[	R�}  *
Please choose only one  of the following:

 (all) Rolled into one

 Not be short of a bob or two

 Be straining at the leash

 Live/be in clover

�z�����   *
Please choose only one  of the following:

 The cherry on top

 At the best of times

 The land of the midnight sun

 Land of milk and honey
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Part2-1 Idiomatic expressions equivalent
translation judgement (E-C)
Part 2-1

Go in one ear and out the other *
Please choose only one  of the following:

 �Ú�–���&

 ���•�D
l

 ©Ì�&�ç�ü

 �n�&���Ú

Better safe than sorry  *
Please choose only one  of the following:

 �›�•�Q	S

 
7�‹�ç�J

 �M	S
ë��

 �Z�h�•�¾
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Blood is thicker than water *
Please choose only one  of the following:

 ���‰���_

 ���^���•

 ���^�n��

 ���k�-�Ü

Save/keep money for a rainy day *
Please choose only one  of the following:

 
w
��Ï�'

 �Z
F�L�H

 �Z�h�•�¾

 	_�h�ò��

Heart and soul *
Please choose only one  of the following:

 �Ö�q���ž

 �B�ž�B�:

 �n�f�®�ž

 �ž�ç�Á�ƒ
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Get cold feet *
Please choose only one  of the following:

 �D�ƒ�ç�¹

 �¹�Q�x�€

 �w�x�n�¹

 �¢�y�ç�Ö

Read between the lines  *
Please choose only one  of the following:

 
��þ���õ

 ���z�H��

 �Y�z���L

 �õ�ç
;�¨

Shoot yourself in the foot *
Please choose only one  of the following:

 �0�¦�¢�à

 �ç�3�å�ª

 
j�x�ª	g�Ê�Ô
é�1�•

 �‘�ç��	f
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Blow hot and cold *
Please choose only one  of the following:

 �~�a�o�½

 
F�v�2�ƒ

 �º�o�º�~

 �

F
Ï
µ

Sink without (a) trace  *
Please choose only one  of the following:

 �L	¨	��w

 �v�~�/
À

 �€	M���C

 ��
ê�ó�)

The highways and byways *
Please choose only one  of the following:

 �C�����2

 ���Ñ�¥�•

 	_��
\
í

 ��	M�ù�r
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Six of one and half a dozen of the other *
Please choose only one  of the following:

 ��
Ô�C�÷

 �C�Ž�@�M

 �ã	g�E�Í

 �2�•�E�¤

Be a victory for common sense *
Please choose only one  of the following:

 �)�s���6

 �6�ž�6�›

 �g�Þ�R��

 �s���s�X

Your number is up  *
Please choose only one  of the following:

 �î	g�ù�È

 �È�ƒ�Ó�y

 �È
Ä
ê
q

 
Š�k�Ü
q
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One good turn deserves another *
Please choose only one  of the following:

 �›�[�U�ÿ

 �î
Y�R�¸

 �f�Ì�.�Ì

 �f�›�¸�›

Talk a blue streak *
Please choose only one  of the following:

 
`�â�°�@

 	i	i�L�è

 �ø�ø�ç�w

 �n�n
ì
ì

Part2-2 Idiomatic expressions equivalent
translation judgement (E-C)
Part 2-2



Appendix D                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   132 

 
  

!"!#$"%$!&'()*"&(+,,-,./012(345641(78291:/($(;<6=>(-=>?21@14/6=4(.-2=//(5.4A8.A1/

+.A1(!!(=B(#%@00?/CDD/8291:/E>->./012E-.D56>1/8291:D64<1FE?@?D.<>64D?2640.G51/8291:D/.D64<1FD/8291:6<DHIHI&J

Walk of life  *
Please choose only one  of the following:

 �2���C�¢

 �q���q�ñ

 �^�‘�^�Ž

 �M	¤�M�c

Drown your sorrows *
Please choose only one  of the following:

 �Ì�ð�B�‹

 �õ�Ì�b�4

 �4�M
Q
Ù

 �}�¨
K
Ù

The apple doesn't fall far from the tree *
Please choose only one  of the following:

 �a�¿
ë�æ	ü

 �M�L�¿� �M�L	ü

 �3�Å�y�Ú

 �ç�h�m�Ñ
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Have one foot in the grave  *
Please choose only one  of the following:

 �Y�Õ
Š�È

 ��
Y
j�Y

 �™�Y�c�Ì

 	=�Y
ê�å

Move heaven and earth  *
Please choose only one  of the following:

 ���ç�j�ž

 �‘
q�B�Î

 
Ç�	�'�*

 �f�����:

Go/come up in the world *
Please choose only one  of the following:

 �ï��
í�å

 �â���¸�!

 �¸�þ�3
'

 	_�	�î�´
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Be on cloud nine  *
Please choose only one  of the following:

 �È�ç�b�n

 ���ç�b
ª

 ���í���^

 	`�‡����

The pot calling the kettle black  *
Please choose only one  of the following:

 �����c�Y

 �Ê�…���H

 �0�Ù����

 �2���•�ž�/�•

Lead/live the life of Riley *
Please choose only one  of the following:

 �r�H�±	`

 �H
ë�1�d�…� �M�*�±

 
ë�±
ë�d

 �P
[	R�}
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Be down in the mouth *
Please choose only one  of the following:

 	�	g�R��

 �î	g�ù�È

 �z�È�›�`

 
`�€�@�â

Not all roses *
Please choose only one  of the following:

 �/�°�ç�û

 �ç
q	‡�H�:

 �)�ç����

 �j���ç�ó

Have a sting in the tail *
Please choose only one  of the following:

 �ç�Š�…
Ï

 �Š���:
Ï

 
Ï�*	‡��

 �‡���ö�–
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You can't make a silk purse out of a sow's ear *
Please choose only one  of the following:

 �c�Y���¿

 �c�Y�ç�b�f

 �[�š�1�”

 �Ö�3�a	`

Monday-morning quarterback *
Please choose only one  of the following:

 �W�z
ë�L

 
Ï�*	‡��

 �*�x�Ø�í�D

 �á�Ô�¡�ï

rob Peter to pay Paul  *
Please choose only one  of the following:

 �§	`
ë�Î

 �Æ�ó	>���\	>

 ���È�™	N

 ���ô
��¶
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You can't make bricks without straw *
Please choose only one  of the following:

 
ë�à���Ü

 
ë�\���Y

 
ã	á	‹�Y��
ë�����W

 �§	`
ë�Î

Background information

Are you a McMaster University student? *
Please choose only one  of the following:

 Yes

 No



Appendix D                                            MSc Thesis - J. Zeng; McMaster University – COGSCIL 

   138 

 
  

!"!#$"%$!&'()*"&(+,,-,./012(345641(78291:/($(;<6=>(-=>?21@14/6=4(.-2=//(5.4A8.A1/

+.A1(!%(=B(#%@00?/CDD/8291:/E>->./012E-.D56>1/8291:D64<1FE?@?D.<>64D?2640.G51/8291:D/.D64<1FD/8291:6<DHIHI&J

Please indicate the highest level of education that you have
*
Only answer this question if the following conditions are met:
Answer was 'No' at question ' [G06Q67]' (Are you a McMaster University student?)

Please choose only one  of the following:

 University graduate

 Post-graduate (Masters, PhD, etc,)

 College graduate

 High school diploma

 Currently enrolled in university

 Currently enrolled in college

To which gender do you most identify with?
Please choose only one  of the following:

 Female

 Male

 Other 
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How old are you? *
Please choose only one  of the following:

 18

 19

 20

 21

 22

 23

 24

 25

 26

 27

 28

 29

 30

 31

 32

 33

 34

 35

 36

 37

 38

 39

 40
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Have you culturally or linguistically brokered before?
(language brokering deÞnition: an informal translation
experience in which bilingual individuals serve as cultural
and linguistic intermediaries for their family and/or
community members)

 

*
Please choose only one  of the following:

 Yes

 No

When did you start brokering? *
Only answer this question if the following conditions are met:
Answer was 'Yes' at question ' [G06Q70]' (Have you culturally or linguistically brokered before?
(language brokering definition: an informal translation experience in which bilingual individuals
serve as cultural and linguistic intermediaries for their family and/or community members)   )

Please choose only one  of the following:

 School-age Child (6-12 years old)

 Adolescents (12-18 years old)

 Adult (18+)
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Do you still broker for others?  *
Only answer this question if the following conditions are met:
Answer was 'Yes' at question ' [G06Q70]' (Have you culturally or linguistically brokered before?
(language brokering definition: an informal translation experience in which bilingual individuals
serve as cultural and linguistic intermediaries for their family and/or community members)   )

Please choose only one  of the following:

 Yes

 No

How often are you or have you been brokering?  *
Only answer this question if the following conditions are met:
Answer was 'Yes' at question ' [G06Q70]' (Have you culturally or linguistically brokered before?
(language brokering definition: an informal translation experience in which bilingual individuals
serve as cultural and linguistic intermediaries for their family and/or community members)   )

Please choose only one  of the following:

 Once or twice a year

 Three or more times a year

 Monthly

 Weekly

 Daily
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What kind of material do you mostly use for brokering?
Only answer this question if the following conditions are met:
Answer was 'Yes' at question ' [G06Q70]' (Have you culturally or linguistically brokered before?
(language brokering definition: an informal translation experience in which bilingual individuals
serve as cultural and linguistic intermediaries for their family and/or community members)   )

Please choose all  that apply:

 Immigration forms

 School notes

 DoctorÕs notes

 Media/News

 Government Forms and Documents (i.e. CRA, MTO, etc.)

 Job applications

Other: 
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Where do you Þnd yourself brokering most often? 
Only answer this question if the following conditions are met:
Answer was 'Yes' at question ' [G06Q70]' (Have you culturally or linguistically brokered before?
(language brokering definition: an informal translation experience in which bilingual individuals
serve as cultural and linguistic intermediaries for their family and/or community members)   )

Please choose all  that apply:

 School

 Home

 Shopping

 Hospital

 Restaurant

 Public Services (government offices, etc.)

Other: 

For whom are you brokering?  
Only answer this question if the following conditions are met:
Answer was 'Yes' at question ' [G06Q70]' (Have you culturally or linguistically brokered before?
(language brokering definition: an informal translation experience in which bilingual individuals
serve as cultural and linguistic intermediaries for their family and/or community members)   )

Please choose all  that apply:

 Parents

 Elders

 Community Members

Other: 
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Where were you born?  *
Please choose only one  of the following:

 Canada

 China

 Other 

Where were your parents born? *
Please choose only one  of the following:

 Canada

 China

 Other 

When did you start learning English? *
Please choose only one  of the following:

 Pre-School (1-3 years old)

 Elementary (4-12 years old)

 Secondary (13-17)

 University (18+)
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What level of English proÞciency do you consider yourself
at for reading, listening, writing and speaking?  *
Please choose the appropriate response for each item:

Reading

Listening
(Auditory

comprehension) Writing Speaking

Poor (very little)

Fair (elementary
proficiency)

Good (working
proficiency)

Very good (full
professional proficiency)

Excellent (native speaker)

When did you start learning Chinese (Mandarin)? *
Please choose only one  of the following:

 Pre-School (1-3 years old)

 Elementary (4-12 years old)

 Secondary (13-17)

 University (18+)
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What level of Chinese proÞciency do you consider yourself
at for reading, listening, writing and speaking?  *
Please choose the appropriate response for each item:

Reading

Listening
(Auditory

comprehension) Writing Speaking

Poor (very little)

Fair (elementary
proficiency)

Good (working
proficiency)

Very good (full
professional proficiency)

Excellent (native speaker)

In what language do you think you communicate most
effectively? *
Please choose only one  of the following:

 Chinese

 English

 Both
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In what language do you communicate with your father?  *
Please choose only one  of the following:

 Chinese

 English

 Both

In what language do you communicate with your mother? *
Please choose only one  of the following:

 Chinese

 English

 Both

In what language do you communicate with your
grandparents?  *
Please choose only one  of the following:

 Chinese

 English

 Both
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In what language do you communicate with your siblings? *
Please choose only one  of the following:

 Chinese

 English

 Both

 I do not have siblings (only child)

If there is anything else you would like me to know about
your experience, please write it here.
Please write your answer here:

Thank you for your support in completing the survey. Your precious information will provide valuable
data for this study.

Please see debriefing sheet: 

Submit your survey.
Thank you for completing this survey.
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