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 ABSTRACT
This qualitative research study is an investigation into the mathematical experience of Cantonese and Mandarin English Language Learners’ (ELLs) in the British Columbia school system. Statistics Canada shows that the Chinese immigrant population in BC has grown rapidly during last ten years (Statistics Canada, 2012). 
	Mathematics may present a challenge to different learners. Tanoh (2013) describes mathematics itself as a foreign language. It involves accurate and clearheaded problem solving skills that are very different from other subjects. In addition, mathematics involves a sequential learning pattern. Without adequate support in school mathematics classes, ELLs could suffer from mathematics anxiety and math avoidance. Scarpello (2010) also states that mathematics anxiety appears as a built in fear factor due to a lack of confidence in the students' ability to do the mathematics. However, for ELLs, mathematics is an additional problem due to its language-associated learning difficulties (Lee & Jung, 2004).    
The researcher used a semi-structured interview format with twelve Cantonese and Mandarin ELL students, eleven parents or guardians and six mathematics teachers in a school in the Lower Mainland of British Columbia. These ELL students and their mathematics teachers were asked about their experiences and the amount of teachers’ support in their mathematics classes, particularly with regard to mathematics word problems. Their parents or guardians were asked about their concerns regarding their children's mathematics performance as well so that the researcher could obtain a more accurate picture of the anxiety, difficulties, and frustrations Mandarin and Cantonese ELL students face in mainstream mathematics classes. It is anticipated that the findings of this study can further an awareness in teachers, parents, and learners of the rising mathematics learning needs of Cantonese and Mandarin ELLs. 
Keywords: mathematics experiences, mathematics perceptions, English Language Learners, word problems, language barrier, instructional medium, Dual Language Program, Response to Intervention (RTI), Universal Design of Learning (UDL), qualitative research, In Vivo Coding, Pattern Coding, culture 
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Chapter One: Introduction
Researcher Background and Self-Examination
		The researcher is a British Columbia certified teacher working in an independent high school in a suburban area near Vancouver, British Columbia. The researcher's school educates over three hundred students, ranging from grade seven to grade twelve. The researcher herself is a native Cantonese speaker and English Language Learner in Canada. She emigrated from Hong Kong to Canada in the year 1995 and received her post-secondary education in Canada. She has worked as an English Language Learner teacher at the high school since the 2011 - 2012 school year. She also taught math to grade eight and nine students during the 2015-2016 school year. The researcher had an excellent teacher-student relationship with all the Cantonese and Mandarin English Language Learner (ELL) participants before and during the time this research project took place. All research data were collected by the researcher during after school hours and the summer vacation from June 23rd through August 8th, 2017. 
Problem Statement and Context
	The author taught math prior to the commencement of this study and found that some Cantonese and Mandarin ELLs, due to their limited comprehension of the math questions, did not understand some basic mathematical terminologies such as "estimate" and "ascending order". Furthermore, during mathematics teaching, the researcher found that most Cantonese and Mandarin ELLs seem to be confident in the mathematical concepts of their first language. However, when they would come across those word problems in English, many expressed their confusion and frustration. As it is understandable that language ability and math ability appear to be related, lower English proficiency tends to translate into poorer mathematical performance. Parker et al. (2014) asserts that ELLs' English proficiency scores were associated with math performance in all grade levels. 
The Challenges Facing the ELLs
In spite of the rising need of improved comprehension of Cantonese and Mandarin ELLs all over North America, the schools in the U.S.A. and Canada do not have sufficient resources to meet these needs, particularly in mathematics education (De Oliveira, 2011). In our school systems, many mathematics teachers do not know how to accommodate the Cantonese and Mandarin ELLs’ needs in their classes. Some think that it is the responsibility of the ELL teachers. Math teachers only teach mathematics, but not the English language. The reason for this situation could be attributed to the teaching training program in BC. ELL teachers should possess TESOL certification in order to teach English language to ELL students.  Also, the math teachers are only English speakers themselves who have never experienced language barriers in school and challenges in learning Math. Hence, the Cantonese and Mandarin ELLs do not have any academic support in using English in mathematics learning. Many high school math teachers lack the knowledge and understanding of the challenges facing the Cantonese and Mandarin ELLs in their classrooms. As a consequence, their students perform poorly in mathematics compared to their proficient English speaking counterparts (Fry, 2008, Henry & Nistor & Baltes, 2014).
A Profile of ELL Students
The Chinese immigrant population in BC has grown very rapidly during last two decades. For example, the City of Richmond has over 50 % of residents identifying as Chinese (Statistics Canada, 2012). According to Statistics Canada 2011, Chinese are the top minority ethnic group in British Columbia with a total population of 438,140. (Statistics Canada, National Household Survey Profile, 2011). Students of Chinese descent are by far the largest ethnic group in Canada. It is the right time to address their daily educational needs in classrooms particularly in math education.
The Dangers of Not Identifying ELLs' Needs in Mathematics
The present study examines the mathematical learning experiences and understandings among British Columbia (BC) Cantonese and Mandarin English Language Learners, parents, and teachers. However, there are few reported studies regarding the Cantonese and Mandarin ELLs' learning needs in the field of mathematics. Even though this is an important issue in education, this kind of research in mathematics regarding ELLs continues to attract little attention (Martinez et al., 2011). This present study has investigated this scenario to fill the gap in the research.
The research participants are the English language learning students who were approached and invited by the researcher to participate. The author interviewed twelve Cantonese and Mandarin ELLs who are a sample of convenience in a school in the Lower Mainland of British Columbia. The data were compiled from fifteen questions about their mathematical experiences and perceptions in a mainstream BC classroom. The researcher hopes that the outcome of this study can increase the awareness of the pressing mathematics learning needs of Cantonese and Mandarin English Language Leaners (ELLs) in the British Columbia school system.
Some studies suggest that ELL students have more challenges answering the test items that are content-based in the subject of mathematics (Abedi & Lord, 2001). They have difficulty interpreting mathematics language; that leads to their poor performance on tests. Data reveals the relationship between English proficiency and math scores is significant (Henry et al., 2014). Many people assume that those Cantonese and Mandarin English Language Leaners are good in math because math is a "universal language" (Hansen-Thomas & Cavagnetto, 2010). However, these students have difficulty learning mathematics in the English language, particularly in the context of the word problems, causing their academic performance to lag behind their proficient English speaking counterparts (Hoffert, 2009). Assuming math is a universal language can lead educators in a wrong direction. As a result, these ELLs experience difficulty understanding math terminologies, using mathematical vocabulary correctly and following instructions (Robertson, 2017). In reality, math requires strong language proficiency in order to comprehend the math word problems. Because ELLs' English language skills are not at the required level, ELLs' lack in that area often impairs their math performance. Because reasoning and problem solving requirements are closely related to language skills, ELLs need a solid understanding of basic math vocabulary especially when they cope with the mathematical word problems (Dale & Cuevas, 1992).  
In light of the above problem, the author drew on testimonies from students, teachers and parents as evidence regarding the seriousness and urgency of the learning needs of Cantonese and Mandarin ELLs in math classes. The author considered these very realistic and urgent problems which school systems should address as soon as possible. Through semi-structured interviews (see Appendix A), the Cantonese and Mandarin ELLs participants in this study gave their first-hand experiences about how they experienced the mathematical tasks. The word problems especially were stressful and challenging due to their low English language skills. Their parents or guardians also expressed their concerns about their children's math challenges as they are an important source of this research information. Additionally, the math teachers disclosed their own experiences when they were learning math in high schools. The proficient English speakers coped with their own math challenges in specific ways. For instance, they would read more English books to increase math comprehension, as math perceptions reflected the level of their language proficiency. 
Scholarly Rationale and Context of Current Research  

This qualitative research is based on grounded theory which applies a systematic set of procedures to build theory that is 'grounded' in actual data collected from participants' lived experiences. The researcher collected data by means of qualitative interviews and interpreted the data to obtain emergent themes and generalizations. In short, this research method focused on developing a theory grounded in the analyzed data (Charmaz, 2008, 2009).  The researcher hereby presents three academic arguments related to this project as follows:
1) Language capacity is a predictor of math proficiency especially in the math  word problems. Many educators assume that ELLs are good at math because math  is a "universal language", but this assumption could lead them astray (Robertson, 2017). Educators tend to consider mathematics as a content area that does not expect a strong command of English language skills. However, a number of studies have shown that the mathematics achievement of the ELLs was significantly lower than their proficient English speaking counterparts (Abedi, 2001). It illustrates the interaction between English reading comprehension skills and mathematical word problem abilities. This also confirms that mathematical reasoning and problem solving are closely connected to language capacities and depend on a solid perception of basic math vocabulary (Jarret, 1999). 
The relationship between writing and mathematics showed that writing capacity was fundamental in learning math (Dundar, 2016), which echoes Abedi’s study (2001) that language plays a crucial part in mathematics learning. A study by De Oliverira provided the educators with first-hand experience by putting themselves in the ELLs’ shoes. Those teachers felt frustrated and confused when they could not comprehend what was going on. As a result, the participants developed an in-depth understanding of and empathy for the linguistic and emotional challenges which ELLs may encounter daily in their classrooms. Also, the teachers realized that all content areas including mathematics are highly dependent on language for meaning-making (De Oliveira, 2011). Fillmore and Snow suggest that teacher preparation programs should include the knowledge about oral and written language of informal and academic contexts (Fillmore and Snow, 2000). Therefore, current and prospective teachers need to learn more about the language in their classroom and what sorts of knowledge they need to support the development of their English Language Learners.
2) Math teachers’ capacities and understandings of teaching ELLs are essential to meet ELLs’ learning needs in mathematics.  In today's diverse classrooms, students' cultural background and ways of learning can be very different. Teachers should recognize these differences when teaching mathematics, because it is important for math educators to use strategies such as visual representation to teach math language to ELL students (Sistla & Feng, 2014).  To this end, many studies suggest the collaborative teaching of language and content areas. It has been shown that content area teachers and language teachers can teach collaboratively and successfully fulfill ELLs' learning needs in school. They can observe each other's classrooms, adapt written materials to appropriate language levels, and extend content and objectives into ELL classrooms (Buxton, 1998). Other studies emphasize that the collaborative partnerships between ESL and content educators should be implemented. DelliCarpini (2014) examined the effects of a collaborative teaching program which combined preservice mathematics with ESL teachers by integrating effective content and language components in mainstream classrooms. Similarly, Virginia Tech implemented a project through collaboration between mathematics Education and ESL education programs: Mathematics preservice teachers and ESL preservice teachers co-planned and co-taught the lessons (Tilley-Lubbs & Kreye, 2013). The results showed that the participants expressed what a powerful impact the project had on their professional preparation. Pettit (2011) also confirmed that teachers who received ELL training were more confident in teaching ELLs than those who did not receive such training. Teaching ELLs in content areas such as mathematics may require specific training due to ELLs’ low language skills issues.
3) Teaching practices and resources are equally necessary to increase ELLs’ achievement. One study showed that ELL students have difficulties in mathematics achievement due to the lack of equitable mathematics teaching practices and materials available (Moschkovich, 2013). Teachers should support mathematical reasoning and conceptual understanding by using multiple resources including every day English along with their students’ native language.   Everyday language and academic language are actually interdependent and not mutually exclusive. Bunch & Kibler & Pimental (2013) even emphasized that as students continue to expand their vocabulary in English, they can use a wide range of linguistic resources including non-standard varieties of English to engage deeply with the kinds of instruction given (Bunch, Kibler, & Pimentel, 2013).  
Jarrett (1999) also disagrees that all ELLs should use the English language to learn mathematics in school. Instead, ELLs should be allowed to use their home language to learn mathematics to improve their perceptions of mathematical concepts (NCSM, 2009). Once their math achievement improves, they can build a solid foundation in math when entering higher grades (Jarret, 1999). Thus, educators should alternate their teaching pedagogies and create diverse classrooms for ELLs that allow them to use their home language to help them learn effectively as there are many different ways of knowing and showing math. 
Research Questions

Although there are plenty of prior studies focusing on issues with respect to ELLs and their math learning in general, the researcher only found a few studies through Education Resources Information Center (ERIC) data bases specifically linked to Cantonese and Mandarin ELLs' mathematical experiences and perceptions in mainstream classrooms. To fill this gap, the researcher conducted this study and explored the following two questions:
1) What are the mathematical experiences and perception of Cantonese and Mandarin 
     English Language Learners in mainstream British Columbia schools?
2) How do math teachers support the Cantonese and Mandarin ELL students in their
    mainstream math classrooms?
Chapter Summary
Due to the significant growth of Cantonese and Mandarin English Language Leaners in British Columbia schools in the last decade, this research is timely. The goal of this research is to examine the mathematical experiences and perceptions of Chinese born, native Cantonese and Mandarin speakers in mainstream math classroom. It is imperative to examine the ELL students’ learning needs in regular math classrooms because such input might guide math teachers to improve access to opportunities for advancing their ELL students' math education.  
A qualitative research design was implemented due to the reality of the existing scenarios. This method is based on interviews, observations, document reviews, and interactions between researcher and respondents. This research design is explained in more detail in Chapter Three. The author hopes that this study will increase the teachers’ awareness of the Cantonese and Mandarin ELLs’ needs in their learning of mathematics. With the results of this study, it is hoped that policymakers in our school systems will broaden their protocol in assessing Cantonese and Mandarin ELLs.  The researcher suggests that high school mathematics teachers will also adapt their language and make accommodations in their assessments when teaching Cantonese and Mandarin ELLs in their classes in order to help them succeed in their mathematics education. By exploring issues related to the educational needs of Cantonese and Mandarin ELLs, the outcome of this project may provide math teachers with a clearer picture of Cantonese and Mandarin ELLs' mathematical experiences and perceptions in their mathematics classes. The findings of this project may encourage math teachers to be more inclusive of language diversity and to modify the language in their mathematics curricula to make it easier for Cantonese and Mandarin ELLs in mathematics assessment areas, in particular the word problems.  


Chapter Two: Literature Review  
Introduction
	The growing population of Chinese English Language Learners (ELL) students in both United States and Canada has generated broad interest among educators who try to discover how to support their academic achievement (Li & Ma, 2016). Two studies focused on the English language needs of ELLs in schools (Sevy-Biloon, 2017; Wang et al., 2017), but a search of data bases did not reveal a large number of studies involving the mathematical learning needs of Chinese students. There are no studies of which this researcher is aware that describe or delineate the mathematical experiences and perceptions of Cantonese and Mandarin English Language Leaners in mainstream Canadian classrooms. 
	The following review of literature may lead readers to a more comprehensive view of the recent studies related to the mathematical learning experiences of Cantonese and Mandarin English Language Learners in regular classrooms. Since this specific ethnic group is a part of the English Language Learners in our school system, the researcher has included a literature review which gives a more holistic picture of the learning needs of ELLs in the BC school setting. 
ELL Students in the School System
	The increasing numbers of English language learners has dramatically transformed the academic climate of mainstream classrooms in North America (Genesee et al., 2005). Since cultural and linguistic diversity creates learning obstacles for ELL students, significant concerns have arisen as to whether the needs of the ELL population are being addressed in schools.  English Language Learners require educators to pay attention to their teaching strategies so that they can support the ELLs more effectively in their classrooms (August, 2006). Also, ELL students experience challenges in academic subjects like mathematics, science, literacy, and thinking skills due to the inadequacy of teacher capacity and training in this area (Echevarria, Vogt, & Short, 2004). Thus, ELLs experience academic failure as a consequence of their deficient literacy skills (Burns & Helman, 2009).  ELLs’ limited English skills in classroom settings contribute to profound achievement gaps between ELLs and their native English speaking counterparts in the school system (Calderón, Slavin, & Sánchez, 2011). 
Cultural Learning Styles 
	There are two different viewpoints about how to teach non-mainstream students. More teachers consider “good teaching is good teaching.” Good teachers’ good teaching skills are equally beneficial for students with diverse cultural background (Smith, 1998). Another perspective holds that there is a body of special knowledge and skills for educators to learn so that they can best meet the needs of students from diverse cultural and linguistic experiences (Smith, 1998). Allen and Butler (1996) suggest teachers should learn about their students’ cultures in order to engage them effectively, and thus increase their achievement. Some believe the latter view and also emphasize that children’s cultural influences shape their learning style. Educators should understand their students’ different communication and cultural styles so they can design their teaching strategies to successfully engage their students. ELL students’ diverse value systems, socialization processes, relational patterns, and performance styles need to be acknowledged as well. According to Allen and Butler (1996), teaching ELL students with an understanding of their cultural learning styles would lead them to the path of academic success and benefit society as a whole. Thus, ELL educators should utilize their knowledge of cultural diversity and tailor their teaching methods to maximize their non-mainstream students’ learning difficulties in their classrooms. 	 
Academic Performance Concerns of English Language Learners
 Since the ideas of “Multicultural Education” or “Multiculturalism” are not fully established and implemented in mainstream classrooms, ELL students face academic challenges on a daily basis, particularly in mathematics education. Although there are minimal studies regarding ELLs’ mathematical experiences in regular BC classrooms, there are some prior and emerging studies that have highlighted the awareness of the pressing needs of the ELLs in mathematics classes.  For instance, the result of Abedi’s study (2001) shows that ELLs’ mathematical performance (M = 11.56, SD = 6.46) on mathematics word problems was significantly lower than other proficient English speakers (M = 15.14, SD = 6.64, p = 0.00). These findings indicate the negative impact of ELLs’ lack of English language skills on their achievement in mathematics word problems (Abedi, 2000, 2001). Since language capacity is a predictor of mathematics proficiency especially in the mathematics word problems (Abedi, 2001), the study suggests a strong connection between reading comprehension skills and mathematical word problem competency. In addition, it seems that modifying the linguistic structures in word problems can affect student achievement. This outcome is consistent with previous research studies as well (Noonan, 1990). Since this has already been acknowledged as a reality in the schools system for decades, researchers might do well to advocate for an immediate improvement in future mathematics assessments based on the students’ language proficiency. 
	Mathematics is one of the critical content areas in which ELLs have language-associated information-processing challenges (Lee & Jung, 2004). Janzen (2008) suggests that a major problem is the misconception that mathematics is based on a language of numbers and symbols. Studies have shown that there is a strong relationship between ELLs’ English comprehension abilities and mathematics achievement. Li’s (2004) case study about the Chinese-Canadian English Language Learners offers insight concerning the challenges of these English Language Learners in English literacy. He suggests that teachers and parents should be open to dialogues about their literacy beliefs and their perceptions of children’s school achievement. In addition, it is extremely important for educators to support struggling Chinese-Canadian ELLs with quality instruction that addresses their cultural backgrounds and educational needs. Lee and Jung (2004) and Li (2002, 2003) both emphasized that instead of looking at Chinese students stereotypically as higher achievers, educators should pay more attention to the underachievement of these exceptional Chinese Canadian English Language Learners who might have been overlooked in the school setting (Li, 2002, 2003).
 	Studies have identified home and school language and cultural differences as risk factors that may be linked to English Language Learners’ obstacles in literacy learning (Snow, Burns, & Griffin, 1998). Gee (1996) also suggested that the failure of ELLs could be the outcome of a mismatch between their home and school languages, including differences in language, literacy beliefs, and interactional styles.  Lopez and McCarthey also state that language is a predictor of school success. English Language Leaners have to learn a different set of literacy conventions and always experience difficulties in school (Lopez, 1999; McCarthey, 1997). Moreover, the cultural diversity of Chinese parents and mainstream schooling could play a role in affecting the success of ELLs as well. Educators should be cautious about these cultural disparities as they can become a source of misunderstanding and conflicts (Delpit, 1995). 	 
	Content teacher training for ELLs. A teacher’s method of instruction can be the cause of students' challenges with reading (Snow et al., 1998). These include the instructional quality, materials and methods, classroom management, interaction with students, and assessment strategies. Research suggests that quality instruction can support the low achievers’ learning ability (Block & Pressley, 2002; Gambrell & Mazzoni, 1999; Ivey, 2002). If educators’ instructions are ineffective and insufficient they themselves may be the cause of the ELLs’ difficulty in learning. Apart from quality teaching methodology, teachers’ instructional approaches are another key factor affecting ELL students’ performance. These approaches include incorporating students’ language and culture into daily instruction. In addition, teachers should include the experiences of ELL students in their teaching materials so as to increase students’ motivation to read and value their own cultural background (Au, 1998; Moll, 1994).
	In light of the above, professional development is necessary for teachers to learn skills and strategies of particular mathematical topics. For instance, teachers could focus on how to support student algebraic (Driscoll, 1999) or geometric thinking (Driscoll, DiMatteo, Nikula, & Egan, 2007). These techniques and methods are of foundational support to ELL students in mathematics instruction. Although it is hard to generalize about the instructional challenges of all ELL students, studies suggest that high quality instruction for ELLs will increase their performance (Gándara & Contreras, 2009; Rowland et al., 2016). Teachers have to provide sufficient and different opportunities for speaking, listening, reading, and writing activities (Garcia & Gonzalez, 1995). Teachers also need to have a high commitment to students’ academic success and to student-home communication; they need to set high expectations for all students, and be flexible in curriculum and instruction to meet the needs of the ELL students (Garcia & Gonzalez, 1995).
	Schools would do well to hire teachers equipped with specific ELL training. Since ELL teachers are traditionally considered as the only educators responsible for the ELLs’ language development, most content-teachers do not receive ELL training. As a result, teaching ELLs content areas when their English language proficiency is not at the required level could be very challenging for many content educators (Sistla & Feng, 2014). It is also believed that ELL training is important to prepare teachers to support ELLs because they might obtain a better understanding about ELL students’ learning needs. Pettit (2011) confirmed this and claimed that teachers who received training were more confident in teaching ELLs than those who did not receive training. Teaching ELLs in content areas such as mathematics certainly requires specific training due to ELLs’ low language skills issues. One finding in the study regarding teacher beliefs about ELLs showed that the teachers with ESL training were significantly less likely to agree that if students could speak English fluently they should be also able to understand the mathematics contents just as well as others (Pettit, 2011).
	Most educators also experience the difficulty of balancing language learning with content learning in the school setting. Byrne (2013) believes that through integrating ELL students into mainstream classes and focusing on oral language and literacy skills across content areas, teachers could teach language through content. Besides, collaboration and a shared vision by all school personnel are crucial to meet ELL students' academic needs in a school community. Nordmeyer (2008) emphasizes the importance of professional development that emphasizes collaboration between ESL teachers, content area teachers and administration staff to support ELL students to succeed in school.
	Teaching word problem solving skills best supports ELLs’ mathematics education (Evans, 2014; National Council of Supervisors of Mathematics, 1978; Posamentier & Krulik, 2008; Posamentier et al., 2008). It is important that teachers address problem solving scenarios in the ELL context in their mathematics class. Mathematics teachers can employ problem solving strategies in teaching mathematics in their classrooms (Evans & Ardito & Kim, 2017).
Besides ELL teacher training, teaching practices and resources are important to increase ELLs’ achievement. A study prior to Evans (2014) stated that ESL students have difficulties in mathematics achievement due to the lack of equitable mathematics teaching practices and materials available (Moschkovich, 2013). This study suggested that teachers should support mathematical reasoning and conceptual understanding by using multiple resources including everyday English and home language. It also emphasized that everyday language and academic language are actually interdependent and not mutually exclusive. Moschkovich offers recommendations for instructions in teaching mathematics to ELLs; however, Moschkovich’s guidelines are for ELLs in general, not for Cantonese and Mandarin ELLs specifically. Since Cantonese and Mandarin students usually have established stronger mathematical knowledge and skills from their home countries, they are about two grades ahead in their mathematical skills in comparison to North American students (Prystay, 2004). Prystay states that it could be attributed to the different mathematics curriculum as American mathematics covers more topics but in less detail compared to Asian countries. 
Since teachers’ capacities and understandings of teaching ELLs could be essential to increase ELLs’ confidence in mathematics performance, it is important to prepare the pre-service teachers for this task. DelliCarpini and Alonso (2014) examined the effects of a collaborative teaching program which combined pre-service mathematics and science teachers with ESL teachers by integrating effective content and language components in mainstream classrooms. The findings of this pilot study suggested that a deeper understanding of collaborative partnerships between ESL and content educators was being developed (DelliCarpini, 2014). However, because the participants in the study were pre-service teachers and not in-service teachers, this qualitative research was arguably generalizable. 
Two professors from Virginia Polytechnic Institute and State University decided to implement a project through collaboration between mathematics Education and ESL education programs. They had sixteen mathematics pre-service teachers and sixteen ESL pre-service teachers co-plan and co-teach the lessons (Tilley-Lubbs et al., 2013). The result showed that the participants expressed what a “powerful impact the project had on their professional preparation” (Tilley-Lubbs et al., 2013, p.322). However, that project is far from realistic as it requires two teachers (mathematics and ESL) to teach one mathematics class.
Additionally, ELL students may display culturally related learning preferences and teachers should attend to these diverse learning preferences since they could enhance students’ academic performance (Irving & York, 1995). For instance, those Chinese ELLs’ families with skill-based instruction and rote memorization could be structure-oriented learners who may favour specific tasks rather than open-ended questions regarding subjective opinions. They may also experience difficulty with creative writing and analytical commentary tasks (Zhang & Carrasquillo, 1995). Teachers’ attitudes toward ELL students’ home language in the classroom can also affect learning. If teachers think that using other languages in the classroom could impede the standards of English (Auerbach, 1993; Valdes, 1998), these attitudes may prevent students from using the literacy skills of their home language in learning English and content (Freeman & Freeman, 1992). Studies indicated that those ELL students who received higher academic achievement grades are those whose teachers valued their students' languages and cultures (Lucas, Henze, & Donato, 1990; Moll & Diaz, 1993). ELL students with low academic proficiency may benefit from inclusive and multilinguistic settings as they may comprehend content materials better (Wong-Fillmore, 1982). Other studies showed that ELL students may suffer low self-esteem, frustration and eventual dropping out if they lack the understanding of instructions given and materials used in school (Auerbach, 1993; Skutnabb-Kangas, 1983).
Another potential factor influencing the success of ELLs is the length of their language learning program. For example, Hong, Gagne and West’s (2014) longitudinal study showed that Spanish students with limited English skills needed at least four years of ESL services to become proficient in the academic English essential for learning in content areas such as mathematics. It is evident that Cantonese and Mandarin ELL students may need longer years of ESL services to become proficient in academic English due to the fact that the Chinese language structure and vocabulary are significantly different from the English Language. 
Social-Emotional Needs of English Language Learners  
	  To achieve academic success, ELLs would also benefit from sound social-emotional health. Some ELL students experience stressors such as loss of language and family support, discrimination, and new school environments; these factors often generate a loss of identity (Byrne, 2013). Educators should meet ELL students’ social-emotional needs to the best of their abilities. Byrne (2013) suggests it is important for educators to build trust with ELLs and to understand the challenges and stressors that they may carry with them into the classroom. De Oliveira (2011) considers that it is critical for general education teachers to be well prepared to work with ELLs.  He concludes that teachers’ attitudes and beliefs about ELLs can be the cause of their lack of empathy for these students’ experiences. To that end, a mathematics Brazilian/Portuguese simulation activity was designed to raise mathematics teachers’ awareness of what ELLs feel when they are immersed in a language with which they are not familiar. That activity also helped teachers recognize that all content areas, including mathematics, are highly dependent on language to make sense of any instruction (Schleppegrell, 2004, 2007). Additionally, teachers’ personal experiences of being in the ELLs’ “shoes” could increase their understanding of the ELLs’ confusion, frustration, helplessness, and tiredness in a content-based classroom (De Oliveira, 2011). As a result of this simulation activity, the participants developed a better understanding of and empathy for the linguistic and emotional challenges which ELLs may encounter daily in their classrooms. Also, a study of this kind might help teachers to decrease their English language students’ stress in mathematics learning (De Oliveira, 2011). Moreover, the study helped the teachers become aware of the need of significant modifications in their teaching skills in supporting ELLs to learn mathematics. However, this study did not give specific advice to the mathematics educators. 
	Gottfried (2014) notes the positive effect of including ELL students into regular classes as it helps develop social relationships with peers. Through simple classroom practice by creating opportunities for students to interact and practice their oral and written skills, Toohey (1998) witnessed great progression in ELL students’ social and emotional growth. Laman and Sluys (2008) also stated that classroom settings potentially affect the educational experience of ELL students.  When teachers allowed multilingual practices in their classroom through writing activities, the ELL students were allowed to use their home languages to write and express their ideas.  This gave ELLs a better sense of belonging and connectedness to their peers. Laman and Sluys found these practices promoted the ELL students’ language proficiency as well as their spoken and written English language skills (Laman & Sluys, 2008).
	Lee (2010) recommended that educators practice Culturally Relevant Pedagogy (CRP) by appreciating the different linguistic, cultural and experiential backgrounds of students as assets in the classroom. This new concept of pedagogy can allow ELL students to use their knowledge and experience in the classroom and thus create a welcoming atmosphere which celebrates diversity for all students (Lee, 2010). CRP can address the emotional needs of ELL students and benefit their academic needs by allowing them to build on their prior knowledge and home language skills. CRP is a learner-centered practice and should be encouraged at the school level to create a climate that values diverse cultural differences. 
Language Challenges in Mathematics Learning of English Language Learners 
	ELLs are one of fastest growing communities in our schools today (Van Roekel, 2008). By 2030, the ELL population is anticipated to account for about forty percent of the school-aged children in the United States (Roseberry-McKibbin & Brice, 2000). Similarly, ELL students are the booming demographic for British Columbia schools. According to the 2016/17 Provincial Report from the Ministry of Education (BC Ministry of Education, 2018), student statistics show that there are 56,852 ELL students in the British Columbia public system, which is 11.3 percent of the student population (Student Statistics, 2016/17).  ELL programs are being provided to them as specialized services to develop their intellect in order to achieve the expected learning outcomes of the provincial curriculum (BC Ministry of Education, 2018). The following studies are the outcomes of the quest related to the discovery of ELL students’ language proficiency challenges especially in mathematics education classes. 
Dundar investigated the relationship between writing competency and mathematics achievement (Dundar, 2016). She found that writing capacity is related to self-organizing skills, which is fundamental in mathematics education. Abedi and other studies concur that language capacities play a crucial part in mathematics learning despite the fact that this investigation only focused on the note-taking skills of the students (Abedi, 2001). The results showed that proficient mathematics students demonstrated organized and impressive note-taking skills, which are consistent with similar studies by Camila (1998). Other studies indicate that there is a positive and strong link between writing skills and mathematics achievement (Dilbartolo, 2000; Rothstein et al., 2007). However, the Dundar (2016) study did not mention how many ELL students participated in this research. Given that note-taking is by all means challenging to ELLs, this could imply an underlying comprehension factor influencing their mathematical achievement as well. 
In view of the Dundar Study, it seems important to teaching targeted writing skills to ELL students in mathematics classes. Thus, seminars on topics such as “how to take good notes in mathematics class” could be conducted at the beginning of the school year, which could help ELL students to succeed in mathematics learning. Since there was a positive correlation between writing and understanding mathematics, writing activities could be employed to teach mathematics to students (Rice, 2004). In Frenkel’s study (2004), it was suggested that writing not only increases the students’ understanding of mathematics, but also encourages them to explore the effects of using writing skills. Additionally, it also helped students solve word problems and could enhance learners’ thinking processes (Connelly, 2005). Pugalee (2004) argues that students who can express themselves in writing are better problem solvers than those who express their ideas verbally.  
	Lawson (2017) also investigated the correlation of limited English language literacy and the ELLs’ mathematics achievement on two standardized mathematics tests. Results from the study were statistically significant (N = 30, P < .05), indicating that a strong relationship exists between reading, writing skills and mathematics performance.  The study encourages all teachers to recognize the importance of language acquisition strategies in order for ELLs to achieve academic success. This study states that these assessments are particularly challenging to ELLs not only in their content perceptions but their language skills as well. These tests are all written and conducted in English without any adaptations so one might wonder if these tests could reflect ELLs' true mathematical knowledge (Lawson, 2017). 
	Breiseth (2010) argues that most ELLs have difficulty understanding the academic English that they need in order to succeed in school. It is generally understood that mathematics terminologies are absolutely academic language. Moschkovich (2013) suggests that learning academic terminology in mathematics is crucial for ELL students. ELL students should know how to communicate mathematically and participate in mathematical discussions. They need to describe patterns, make generalizations, and use representations to support their claims (Moschkovich, 2013). Breiseth (2010) brought up the difference between academic language and social language. Many ELLs can communicate fairly well with peers but deal with significant challenges mastering their content based courses. Breiseth states that in many content areas, teachers lack the expertise, experience and knowledge of how to teach academic language to their ELLs. They assume that to be the responsibility of ELL teachers (Breiseth, 2010). ELLs will certainly be struggling academically in school if they do not have language support. This is frustrating as they perform poorly in solving mathematics word problems as compared to those students whose first language is English (Driver & Powell, 2017). 
Various Mathematics Teaching Strategies 
	Mathematics teachers in many countries employ different teaching strategies. Hiebert et al., (1999) suggests that diversity of teaching strategies among countries must be understood. They found that the German, Japanese, and American mathematics teachers construct lessons and engage their students differently in order to make a difference in students’ learning. For example, Japanese mathematics teachers stressed mathematical reasoning while teachers in United States might pay little attention to this component. Japanese teachers emphasized thinking skills, German and American teachers emphasized mathematical skills. Thus, mathematics teachers may need to understand Chinese teaching strategies so as to teach Chinese ELL students more effectively in their classrooms (Hiebert et al., 1999)
	Perceptions of learning. Mathematics educators should realize there are differences in perceptions of learning in the classrooms due to diverse ethnicity. Ramburuth (2009) suggests that there are statistically significant differences among Australian and Asian students as well as those of other ethnicities related to perceptions of learning in terms of competence in language and communication, quality of student-teacher connections and cultural interactions. Their findings remind teachers to provide the ELL students with strong academic support in their new language learning environments. Also, Graziano and Hall’s study in 2017 suggests that a flipped teaching model in mathematics classrooms is more beneficial for the ELL students rather than a traditional instruction model. This new perception of learning increases the academic performance in algebra. The FLIP pedagogy is a learner-centred approach which focuses on flexible learning environments and assessments, leading the students to become more active participants in their own knowledge construction. 
Theories of Learning 
	In light of the diverse cultural learning styles among the ELL students in the system, educators are attempting to understand their learning patterns so as to engage them more effectively in the classroom. Dunn (2002) summarizes various theories of learning and describes their special focuses. For instance, the “Sensory Stimulation Theory” emphasizes that effective learning requires stimulation through seeing, hearing, touching, smelling, and tasting. By stimulating the visual sense in particular, seventy-five percent of learning of school curriculum can be achieved (Laird, 1985). Therefore, a multi-sensory learning style is beneficial to all kinds of learners. For instance, educators might employ a variety of colours, volume levels, visual aids, technologies, and media to support their ELL students in mainstream classrooms. Another theory of learning is the “Holistic Learning Theory”; it asserts that learning experiences engage the intellect, emotions, body impulses, intuition and imagination (Laird, 1985). 
	The “Facilitation Theory” regards the educator as a facilitator, helping the learners feel comfortable to new knowledge so that they are not threatened by external factors (Laird, 1985). As well, the “Experiential Learning Theory” proposes that the reflection of the learners is a key component of education as it helps to prevent making the same mistakes (McGill & Beaty, 1995).  
	Critical multiculturalism. Besides the above mentioned diverse learning theories, “Multiculturalism” is considered as a model based on multicultural education in the school system (Hoffman, 1996; McCarthy, 1994; McLaren, 2003). However, people need to acknowledge the challenges of multiculturalism from the teacher’s perspective. Multicultural educators should not only teach curriculum but also life. Critical multiculturalism is helpful for understand these challenges as it raises each learner’s awareness regarding their class, gender, and racial identity, as well as the beliefs that molded them to help them learn social equity and change (Ukpokodu, 2003, p. 19). ELL students’ different lifestyles and values need to be recognized in order to fulfill the paradigm of multicultural education. Bennett and others suggest that multiculturalism should become a developed discipline in the area of education, manifesting itself in a body of knowledge, texts, and curricula (Banks, 1993; Bennett, 1999; Gay, 2004; Giroux, 1983).   
	Constructivist classrooms. Brooks and Brooks (1999) assert that humans construct the knowledge of the world through reflection and experience. Thus educators must invite the students to ask thoughtful questions and seek answers by themselves. They also allowed wait time for the students to answer questions. Constructivist teachers focus on developing their students' cognitive capacity to empower their process of constructing understanding. As well, the teachers would integrate science and mathematics with Language Arts to reflect the richness and complexity of the world. As a result, it is thought that students would then generate long-term understanding, be willing to value new experiences, take responsibility for their own learning, and become autonomous thinkers. 
	Constructivist teachers do not rely heavily on textbooks or expect their students to pass standardized tests only, or learn only in English but empower their students to pursue deep understandings of the world. As well, constructivist teachers value the student-to-student interaction and cooperation to create an “real life” learning environment, presenting real-world scenarios to learners to help them generate the abstractions that tie in to the phenomena (Brooks & Brooks, 1999). The constructivist approach suggests using manipulative, interactive, and physical materials, especially in mathematics word problems, all helpful tools for ELL students with limited English proficiency. 
	Dual Language Programs. Some studies suggest that the Dual Language Program helps the ELLs to close the language gap in schools by offering bilingual enrichment programs to both ELLs and non-ELLs. The Dual Language Programs have shown to have positive effects on ELLs’ success in schools (Pascopella, 2011). 
	Teachers can employ the dual language teaching strategies to close the language gap for the ELL students and allow them to succeed in mathematics class. Some schools provide bilingual enrichment programs by enhancing opportunities for both proficient English speakers and ELL students. Studies of Dual Language Programs indicated a positive outcome on students' English tests (Pascopella, 2011). Studies argued that a bi-lingual program had advantages. It helps ELL students succeed in language proficiency (Pascopella, 2011). The teachers can encourage the students by bridging their conversational daily language into mathematical language to enhance the perceptions of symbolic mathematical language. In a Dual Language Program, ELL students are mixed with non-ELL peers, studying together. However, a Dual Language Program requires a high percentage of teachers that have dual language certification; this is very rarely possible. 
	Response to Intervention (RTI). Response to Intervention (RTI) is an effective teaching method for supporting ELL students (Sistla & Feng, 2014). RTI is a three-tiered intervention model which involves the ELL students and teachers. However, one needs knowledgeable educators as well as ongoing progress in monitoring the efficiency of the interventions. In order to be effective, teachers need training in this model.  This model, however, does not allow for greater student participation. The idea is to manipulate mathematical language and turn it into a visual representation for ELL students. Since language ability is one of the most critical factors in evaluating the students’ mathematics performance, studies have proven that with multiple methods of learning, ELLs can be successful on standardized assessments (Martiniello, 2008). RTI is also helpful by filling in the language gap since this method is easier to implement with small budgets and can serve many needs in each school:  the teachers need only to connect the language part of mathematics with a visual symbol and then language is not a barrier at all. 
	Universal Design of Learning (UDL). Universal Design of Learning (UDL) is for all students in general education, special education, gifted and talented, as well as ELLs. It is not a special education initiative, but a philosophical approach for planning lessons, modifying instruction, selecting instructional resources and technology and creating evaluations that offer greater access for every learner (Flayhart, 2013). If mathematics educators are to make mathematics learning meaningful to ELL students, they should connect mathematical concepts with students’ personal experiences and cultures (Lee, Lee, & Amaro-Jimenez, 2011).  Meyer (2012) suggested teachers employ the following three accommodations and guidelines to help ELL students in all academics: 1) Provide multiple means of representation including options of language, mathematical expressions and symbols; 2) Provide multiple means of action and expression; and 3) Provide multiple means of engagement.   
	Assistive and instructional technology recognizes UDL classroom practices and accommodations. Some studies proved that computer based reading programs aid adult immigrant learners as well as ELL students (Kim & Chang, 2010). Technology is a powerful tool in mathematics instruction for ELL students. Robertson (2017) suggests mathematics teachers teach ELL students how to use a calculator, especially the more sophisticated models, such as the graphing calculator. Mathematics teachers should encourage ELLs to practice solving problems with their calculators after reviewing different functions with them.   
	Educational resources such as SMARTTech, and SMART Notebook using electronic whiteboards in the classroom can be helpful. Moreover, teachers can employ interactive games such as Nintendo DS, Touchdown Math, IXL MATHEMATICS and Brain Age; all these games are not language specific. They offer excellent mathematical training for ELLs and tracking results show great student progression over time. Finally, online resources such as VITAL NY (Video Teaching and Learning for NYS Educators) on Teachers’ Domain offer an online library of free media resources. Teachers’ Domain resources also combine video and audio segments, flash interactives, images, documents, lesson plans for teachers, as well as student-oriented activities (Robertson, 2017).	
Chapter Summary
	In this chapter, the researcher discussed the literature dealing with various mathematics education concerns of English Language Learners. It is a fact that language proficiency is a predictor of mathematics capacity especially in the word problems. The Abedi study (2001) showed that the mathematics achievement of ELL students was significantly lower compared to their proficient English speaking counterparts. Therefore modifying the linguistic structures in mathematics word problems could meet ELL students’ needs (Kurz et al., 2017). However, in mathematics a misconception exists:  some hold that it is only based on numeric and symbolic language (Janzen, 2008).  Also, a myth has been circulating regarding Cantonese and Mandarin ELL students that they were academically single-minded learners (Li & Ma, 2016). Mathematics educators should attend to the learning needs of this specific ethnic group of low mathematics achievers who might have been overlooked in the school setting (Lee, 1996, Li, 2002, 2003).
	Both Lopez (1999) and McCarthey (1997) emphasized that language skills are a key component to school success.  It is tremendously challenging for Cantonese and Mandarin ELL students to learn a different set of literacy conventions.  If they do not, they will always experience difficulties, especially in mathematics. Lawson investigated the relationship between ELL students' limited English capacity and their mathematics performance on standardized mathematics tests. The results indicated that a strong correlation exists between reading and writing skills and mathematics performance. Lawson (2017) questioned if these tests could truly reflect ELL students' mathematical knowledge.
	To remedy the above gap, Moschkovich (2013) suggested that mathematics educators should not only teach mathematics academic terminology, but also encourage the ELL students to communicate mathematically and be involved in mathematical discussions. Therefore, ELL teacher training is crucial in mathematics education (Pettit, 2011). Studies suggested as well that quality instruction can support the low achiever's learning ability (Ivey, 2002). Moreover, mathematics teachers should include the experiences of ELL students to increase their motivation to learn (Au, 1998). Other studies even state that high quality instruction for ELL students will increase their achievement (Gándara & Contreras, 2009). Moschkovich (2013) also suggested that by using the home language in classrooms, teachers can support ELL students’ mathematical reasoning and conceptual perception. Creating meaningful mathematics experiences with home languages and students of diverse abilities could be challenging for most teachers (NCTM, 2000). Yet other studies suggested that mathematics educators should attend to diverse culturally related learning patterns which could enrich students’ academic performance (Irving & York, 1995). In addition, studies reveal that the higher academic ELL achievers are those whose teachers value the languages and cultures of their students (Lucas, Henze, & Donato, 1990). Lee (2010) also recommended Culturally Relevant Pedagogy to appreciate the different linguistic, cultural and experiential backgrounds of students as assets in the classroom. 
	Constructivist classrooms value the student-to-student interaction to create an “authentic” learning environment by presenting real-world scenarios to learners to help them develop the abstractions that link to the phenomena (Brooks & Brooks, 1999). Similarly, multicultural educators teach curricula about life. They encourage learners to be aware of their class, gender, and racial identity, as well as the beliefs that shaped them (Ukpokodu, 2003). 
	Studies recommended that educators should meet ELL student’s social-emotional needs as well to understand the stressors they are facing daily in the classrooms (Bryne, 2013). De Oliveira (2011) suggests that mathematics teachers should have empathy for the ELL students’ linguistic and emotional challenges as mathematics is highly dependent on language to make sense of mathematics word problems in particular (Schleppegrell, 2004). Therefore, mathematics teachers should modify their teaching strategies by implementing effective paradigms such as Dual Language Programs to help the Cantonese and Mandarin ELL students close the language gap (Pascopella, 2011).  The Universal Design of Learning (UDL) which employs multiple means of representation of mathematical expressions, symbols, actions, engagement, and assistive technology is very useful in this area as well (Robertson, 2017).  Each of the authors recommended ways to improve ELL’s mathematics performance in the classroom.
















Chapter Three: Methodology
Introduction
	This study employed qualitative research to capture the Mathematical learning experience(s) of Cantonese and Mandarin ELLs in a British Columbia school. The process required careful documentation of the research data, data analysis and interpretation (Charmaz, 2008, 2009). The researcher intended to use this method to provide a personal understanding of a specific scenario regarding Cantonese and Mandarin ELLs in mainstream mathematics education. 
	The strategy adopted was grounded theory using interviews to describe the meaning of these students’ experiences and perceptions of their math learning. Grounded theory is an inductive methodology for qualitative research data. It is the systematic generation of theory leading to the emergence of conceptual categories. The researcher collected data using semi-structured interviews from Cantonese and Mandarin ELLs and classified the data to generate themes. This method of informal interviewing helped to establish a reciprocal relationship with the participants. The researcher was then able to pursue the respondents to determine the ordering of questions and the use of probes to further explore relevant ideas (Hesse-Biber, 2014a).  
Research Design  
	The researcher decided to employ grounded theory, one of the most influential   paradigms of carrying out qualitative study for generating theory. This qualitative research approach is widely used, particularly in social research in the field of education (Strauss & Corbin, 1997). Grounded theory generates theory about phenomena of interest that need to be grounded in observation. As the researcher began to observe, gather data and apply coding to develop core theoretical concepts, the grounded theory approach aided the researcher in developing and identifying core categories (see Trochim, 2006).
	The data from this research was simultaneously collected and analyzed in conjunction with emergent themes so as to develop a theory grounded in the analyzed data itself (Charmaz, 2008, 2009). This particular study purposefully identified themes of a specific group of ELL students regarding their experiences and perceptions in the learning of mathematics in the BC school system. The investigator combined interviews, observations, and documents to generate themes based on the raw data garnered from a variety of participants. 
Procedures
Permission to conduct the research was first obtained from the TWU Ethics Review Committee (Human subjects) in June, 2017 (see Appendix O). Permission to interview the Cantonese and Mandarin ELL students, their parents or guardians, and math teachers was then granted by the principal of the school where the research was conducted (Appendix P). 
After research permission was granted, the researcher selected a sample of convenience at the school where she worked as a teacher. The researcher approached sixteen Cantonese and Mandarin ELL students from Hong Kong, Taiwan, and Mainland China. The researcher gave them and their parents/guardians the recruitment letters and consent forms. They were asked to return the consent forms within a week regardless of their decisions to participate in the study. 
Out of thirteen forms that were returned, the five ELL students who were under nineteen years old handed in their parental consent forms so they could participate in the study; the seven students who were already over nineteen years old consented to participate in the study as well.  Only one ELL student did not give informed consent to the study. The reason for this refusal was perhaps related to the student’s denial of her status as an ELL. In addition, there were eleven parents/guardians who consented to be interviewed in this project. In other words, out of sixteen invitations, there were three students and four parents/guardians who did not return their consent forms.  
The researcher also gave the recruitment letters (Appendix H) and consent forms (Appendix M) to the six math teachers in her school.  All six math teachers consented to participate in the study to show the researcher their support. The rationale of interviewing the teachers and the parents or guardians of the ELL students was to garner more information that could contribute to the project. Given that this was a qualitative research design, this sample size (N = 12) of ELL student participants was determined to be sufficient for this research. However, a small sample size of research findings should not be generalized for a larger population. Further discussion on the limitation of this research is in Chapter Six.
 To begin this study, the researcher reviewed the documents which provided information regarding the Mandarin ELLs’ previous report cards from their home countries. This data, including their math and English scores, served as background for the research (Table 3). However, not all ELL student participants had their school transcripts available. Thus, they were asked about their math scores in their home country during the interviews to aid the researcher in collecting data that was still outstanding. The researcher also collected the Cantonese and Mandarin ELLs’ math and English scores from their school to serve as the research database in this study.



Table 1
Math and English Scores of Student Participants from Their Home Countries
	Student 
Number                
	Math Scores
	
	English Scores 
	
	

	1
2
3
4
5
6
7
8
9
10
11
12

	A (interview data)
A (interview data)
47.1%
84%
88%
A (interview data)
80%
75%
81%
68%
72%
83%
	
	A+
A 
40.8%
84%
89%
Not available
89%
75%
93%
90%
95%
88%
	  

	


Table 1 shows that only one ELL student failed in her math and English courses in her home country; most of the students obtained eighty percent or above in both courses.  
The researcher designed the interview questions for the students and parents or guardians in the Chinese language (see Appendices A, B, & C) and conducted them in Cantonese or Mandarin depending on the home languages of the student participants and their family members. The researcher believed that the research participants would be more accurate and authentic if they answered the questions in their own languages. The researcher conducted two separate interviews one month apart with the Cantonese and Mandarin ELLs; each session was about ten to fifteen minutes and was audio-recorded whenever possible. The second interviews were conducted by telephone as all the student participants were not at the school during the summer holidays. Some student participants went back to their home countries for a visit. In addition, the seven grade twelve students had already graduated from high school. As a result, the researcher conducted the phone interviews with them without audio recording. Long distance phone calls to Mainland China and Hong Kong were made to conduct phone interviews with students and their parents, also without audio recording. Due to the time constraint, the researcher phoned the participants and took notes of their answers. 
When interviewing the family members and math teachers, one session for each participant was conducted and audio recorded whenever possible (see Appendix D). The researcher then transcribed the data from the interviews within a month, and let the participants read their comments afterward. They were given the opportunity to make any amendment or addendum to their answers. After receiving this feedback, the researcher corrected the answers for the participants. Finally, the researcher sent the written debriefing forms (Appendix Q) to all participants thanking them for their participation and support in the study. 
After collecting the interview data, the researcher analyzed themes by using In Vivo Coding; this is a qualitative coding method appropriate for beginning qualitative researchers (see Miles, Huberman, & Saldana, 2014). The data was further synthesized and summarized with extracted descriptive information for each theme. The researcher will present the outcomes of the study during Professional Development sessions at her school, detailing the mathematical experiences and perceptions of Cantonese and Mandarin English Language Leaners in BC mainstream math classrooms.
Core Research Questions  
    1) How do ELL students experience math in school?
    2) What level of academic support do the math teachers offer to the ELL students?
Core Interview Questions (See Appendix A for details)
1) What is your biggest challenge in your math experience?
2) How do you improve your math reading comprehension skills?
3) How do you ask for help with the math word problems?
4) How does your math teacher support you in class?
5) Do you have any other suggestions for your math teachers to support your math education in school?
Setting of the Study
	English language learning students, their parents or guardians, and their math teachers were approached and invited by the researcher to participate (see Appendix E). No advertisements or recruitment strategies were used prior to the invitation to participate (see Appendices I & J). The participants were recruited through the consent letters that were sent home by the researcher. The recruitment letters for the ELL students (Appendix F) and their parent or guardians (see Appendix G) were translated by the researcher into the Chinese language, so that native Cantonese and Mandarin students and their family members would better understand the information in the documents.
	The student participants in this study (N = 12) ranged in age from thirteen to twenty years old (Mage = 17.67). They were from grades eight to twelve; all were English language learners at different levels of English proficiency. Table 1 shows the distributions of Cantonese and Mandarin ELL student participants across grades, ages, home languages, and birthplaces. Of these twelve student participants, there were ten native Mandarin speakers and two native Cantonese speakers. There were nine student participants born in China, two who were born in Taiwan and one who was born in Hong Kong. There were five female student participants and seven male student participants. None of the student participants was identified with special needs.  Despite the small sample size (N = 12), the student participants from grades eight to twelve represented the entire Cantonese and Mandarin ELLs in the school community.   
	All student participants except two were asked to take the SLEP test (Secondary Level English Proficiency test) when they enrolled in this school.  All student participants had been receiving ELL education either in their previous Canadian elementary schools or their present high school. Four of them were enrolled in ELL classes as well as regular English classes during the 2016- 2017 school year.  The other nine student participants had fulfilled the ELL assessment tests and took regular English classes without language support during the 2016 – 2017 school year. Moreover, the student participants’ math and English scores from their home countries were collected for this research project. This information served as the background data for the study. The six math teacher participants are British Columbia certified teachers who are teaching math in the school where the student participants currently attend. These math teachers were approached and invited by the researcher by means of recruitment letters (Appendix H) and consent forms. (Appendix N). All six math teachers consented to be interviewed in the school before the summer vacation. 






Table 2
Distributions of Grade, Age, Home Language, and Birthplace of Student participants
	Student Number                
	Grade
	Age 
	Home Language 
	Birthplace
	

	1
2
3
4
5
6
7
8
9
10
11
12
	8
9
9
11
11
12
12
12
12
12
12
12
	13
15
15
18
18
18
20
19
18
20
19
19
	Mandarin
Mandarin
Cantonese 
Mandarin
Mandarin
Mandarin
Mandarin
Mandarin
Mandarin
Cantonese
Mandarin
Mandarin

	 China
 China
 Hong Kong
 China
 China
 Taiwan
 China
 Taiwan
 China
 China
 China
 China

	



	Table 2 shows all ELL students are native Mandarin speakers and most of them were born in China. Only one was born in Hong Kong and two in Taiwan. They are predominantly grade 12 students and two are twenty-year-old young adults.
The parent and guardian participants were invited to participate in the study through the recruitment letters and consent forms sent from the researcher. Table 3 shows the information regarding the parents or guardians of these student participants. Since the researcher is a teacher in the school, it is likely that parents and guardians who were more familiar with the researcher as a teacher were more willing to consent to this research due to the prior relationship that had been established with the researcher.


Table 3
Parent or Guardian of Student Participants
	Student Number
	Family Member Interviewed
	
	Language in Interview
	
	 Interview Location

	1
2                                                   
3
4
5
6
7
8
9
10
11
12
	Mother
Mother
Father
Mother
Guardian
Aunt (Guardian)
Not available
Mother
Mother
Father and Mother
Guardian (Homestay parent)
Mother
	
	Mandarin
Mandarin
Cantonese
Mandarin
Mandarin
Mandarin
Not applicable
Mandarin
Mandarin
Cantonese
English
Mandarin
	
	The present school
The present school
HK via long distance call
Canada via phone
Canada via phone
Canada via phone
Not applicable
Canada via phone
The present school
Canada  - in a park
The present school
China via long distance call



	Table 3 shows that seven mothers participated in the study, but only two fathers were interviewed. More mothers were assumed to be concerned about their children than their fathers which could be related to their Asian cultural context. 
Sample Selection  
	The subjects included high school students, their parents or guardians, and the math teachers. The students were between 14 to 20 years of age and all were enrolled in a British Columbia secondary school. The criteria for selection was that students should be native Cantonese or Mandarin speakers and ELLs who were born in China, Hong Kong, or Taiwan. The family members had to be their parents or guardians according to their legal guardianship documents in their student files. Additionally, the math teacher participants are certified teachers of British Columbia who teach math in the same school with the researcher. All participants were approached and invited by the researcher to participate and they were recruited through the consent letters that were sent home by the researcher.
	The researcher is a teacher at the school where this project has been conducted. She had a pre-existing relationship with all of the participants. The student group being interviewed consisted of nine Cantonese and Mandarin ELLs who were students of the researcher in the 2015 and 2016 school year. (The researcher does not currently teach this group of students). However, the researcher is employed in the same school and these students would recognize her. The other five participants are enrolled students this year. In addition, the six math teachers are the colleagues of the researcher and she has had a pre-existing relationship with all of the math teacher participants. 
	The researcher was not in a position of direct power over the nine student participants as they were not enrolled or taught by the researcher, but the researcher is in a positon of responsibility or power over the other five participants. Also, the researcher is not in a position of direct power over the six math teachers as they are her co-workers. However, they were all informed that their participation in this project would be entirely voluntary, and that they could refuse to participate or withdraw from the study at any time without jeopardy to themselves in any way.  
	There was also the possibility that the student participants might experience anxiety during the interview as the researcher is a teacher in their school. The students might feel uncomfortable sharing issues associated with what they may perceive as a possible weakness.  The researcher exerted every effort to reduce the nervousness and ease their stress, and informed the students that they had the right to refuse to participate or withdraw at any time without jeopardy. 
	The family member participants might also feel uncomfortable during the interview as the researcher is a teacher of their children. They also might feel uneasy about sharing their opinions about math education if they are not familiar with math themselves. To reduce their stress, the researcher shared with the parents and guardians about her intention to better support their children’s Mathematical experiences and perceptions in the math classroom, and also notified the parents or guardians that they could discontinue their participation at any time without explanation. 
	The math teacher participants might experience unease by being interviewed by a researcher who is a colleague in their school. Also, they might experience embarrassment talking about the previous challenges in their math learning when they themselves were in elementary and high school. The researcher made every effort to reduce the tension by sharing her personal goals of studying special education and her future plans of sharing this research with her fellow teachers.  She also informed the teachers that they could refuse to participate or withdraw at any time without explanation.
Data Collection 
	The researcher retrieved and collected the math and English scores from the school student files of their home countries (Table 3) as background information for the study. She then obtained the ELLs’ math and English scores from their current report cards of the 2016 -2017 school year from the school office staff. The office staff helped the researcher by printing out the math and English final scores for all relevant classes. This information from the present school was important for a data analysis of the ELLs in regard to their math and English achievements.  
 	The researcher retrieved the ELL students’ SLEP test papers (Secondary Level English Proficiency test) from the filing cabinet and documented their scores and their ESL levels according to the scores. The English proficiency test was an evaluation tool for high schools to find out whether or not the new ELL students needed language support in school. Therefore, all ELL students in the present school were asked to take the SLEP test before they enrolled in any regular English courses. The SLEP test scores showed their English proficiency levels as it is a standardized assessment for ELL students. There is also a chart (Appendix S) for the schools to see at which ESL level each student was on the SLEP test scores. Table 4 indicates the student participants’ ESL levels based on this chart. This information was crucial in establishing the ELLs English language capabilities for this study. In addition to that, the researcher compared the ELLs’ math scores in their home countries to their math scores in the present school (Table 5) for comparative analysis. All this data served as part of the background information for the purpose of this study.  
Table 4
Student Participants’ English Proficiency Level Based on the SLEP test 
	Student Number               
	SLEP Test Score
	
	ESL Level 
	
	

	1
2
3
4
5
6
7
8
9
10
11
12
	Not available
Not available
43
35
48
45
33
46
57
48
37
39
	
	Not applicable
Not applicable
2
1
2
2
1
2
3
2
2
2 
 
	  

	


	Table 4 shows that seven ELL students are at ESL level two, two at level one and only one at level 3. 
	All interview data collected from the twelve Cantonese and Mandarin ELLs, the eleven family members or guardians, and the six math teachers was documented for further data analysis. Each respondent was informed that any information that was obtained in connection with this project which could be identified with them would remain confidential, and would be disclosed only with their permission or as required by law. In addition, all documents were identified only by code number. For additional protection of information, some of the data records would be kept on a computer hard drive that was protected by password. Also, data would be stored anonymously for future use, but would be purged within one year after the acceptance of this thesis by Trinity Western University. Thus, research participants would not be identified by name in any reports of the completed study and there would be no way of identifying their responses in the data archive unless requested.  
Interviews with Participants
	 During their first interview, the student participants were asked ten questions regarding their experiences and perceptions in their math classes, whether that be in their home country or their present school. Their responses were audio recorded. As for the second interview, all student participants were asked five questions on the phone as they were not in the school during the summer vacation and there was no audio recording for those phone interviews. The data from the second interview might not be as “complete” or authentic as the face to face interviews, as the researcher was aware that certain important data could be missing when taking notes during the phone interviews due to the lack of the audio recording.  
The researcher intentionally designed the questions in the Chinese language for the students and their family members as they were all native Chinese. She also conducted the survey in Cantonese or Mandarin as the research participants and their family members were more comfortable answering the questions in their own languages. But for the math teachers, the interviews were conducted in English. In order to collect more information for the study, the researcher conducted two separate interviews with the Cantonese and Mandarin ELLs by herself; the second interview was conducted one month after the first interview. Each session was about ten to fifteen minutes, conducted in Cantonese or Mandarin. Then the researcher transcribed the data for the interviewees, and let the participants read their comments afterward. Finally, the data collected from the respondents was analyzed by using In Vivo Coding as the first cycle coding.  Afterwards, the researcher implemented a Pattern Coding as a second cycle coding for further synthesizing and summarizing of data with extracted descriptive information for each theme.  
Reducing Anxiety of Participants during Interviews
	The researcher decided to implement qualitative interviews with the Cantonese and Mandarin ELLs in their own languages in order to ease their anxiety level and help them to express their concerns without experiencing any language barriers. Before the interview, the researcher explained the research using a script to explain the purpose to the participants (Appendix R).  All interview questions were open-ended for maximizing their responses during the interview.
	In the first interview, there were ten questions in total, but the first five questions were intended to build rapport as well as acquiring more information about the participants’ backgrounds and their academic performance in their home countries (Appendix A).  These five questions were straight forward factual type questions and easier to answer in order to reduce the students’ stress levels - objective information, in other words. For example, they were asked how long they had been studying in Canada and how they rated their math graded performance in their home country. The next five questions were designed to draw out the participants’ subjective experiences and perceptions of learning math in Canada. For instance, they were asked about their biggest challenges in their math experiences, and how their math teachers supported them in class. They were expected to share their subjective experiences with the researcher. However, they were allowed to stop the interview at any time without explanations or to refuse to answer any questions when they experienced pressure at any point in the interview. 
	The second interview questions (Appendix B) were more intensive.  The researcher tried to explore an in-depth understanding of how the student participants considered whether or not their math assessment was fair in school and whether or not the students were allowed to use a dictionary to increase their reading comprehension of math word problems during the examinations. The researcher anticipated that students would demonstrate a higher-level- thinking level of feedback in these open-ended questions.
	The interview questions for the students’ parents or guardians (Appendix C) were more additional information. The intent of these questions was to broaden the researcher’s data base regarding the student participants’ math experience. For instance, they were asked to communicate their opinions about how they supported their child’s math learning as a parent or guardian, and how they expected the math teachers to support their child’s math education. The purpose of these questions was to elicit subjective knowledge through an informal environment from parents or guardians regarding math education in their child’s school. 
	As for the math teacher interviews, the questions were basically similar to the ELL students’ (Appendix D). It was determined to employ these questions in the interviews for gathering data from the math teachers and to compare their answers with the ELL students’ responses. Consequently, the first five questions were about the teachers’ backgrounds and their math experiences when they were in elementary and secondary schools. These questions were easy to answer without involving a great deal of thinking. The last five questions were exactly the same as the ELL student participants. They were asked what their biggest challenges were in their math experience in schools and how they obtained support from their math teachers. The teacher participants were free to communicate their personal and subjective experiences regarding their math learning and they could terminate the interviews at any point. The intent of bringing these math teachers into the project was to allow the researcher to make a comparison of ELL students and their proficient English speaking math teachers. 
Data Analysis: In Vivo/Pattern Coding for Interview Data Analysis
	The researcher adopted In Vivo Coding for the first cycle coding method by using the participants’ own language. The researcher would provide background information about participants during the first cycle coding in order to better understand what they said. After the first cycle coding, the researcher adopted the Pattern Coding as her second cycle coding which allowed her to identify trends, patterns, and relationships, as well as assign themes and theories. The codes were categorized codes and generalized themes based on relationships between codes, code frequencies, and underlying meaning across codes. This type of coding was most appropriate for this study since the researcher wanted to decode and capture participants’ realities of lived experiences as they were learning math in BC classrooms.
Data Limitation
	A limitation of the study is that the researcher could not invite one of the parents to participate in the interview. According to one twenty-year-old student participant, her parents had no knowledge about her math experiences in school because she had not been living with her parents for a long period of time. Therefore, she thought her parents were not able to answer any questions in their interview. She also did not have a guardian in Canada as she is over nineteen years old and is an adult learner. The researcher accepted her explanations for not inviting her parents to the interview. However, all the other parents or guardians of the student participants consented to participate in the study.   
Chapter Summary
This study was conducted by a native Cantonese researcher who is a British Columbia certified teacher; her interview participants were students, parents or guardians, and math teachers. They were recruited through the consent letters of the researcher. All the documents for the students and parents were translated into the Chinese language since all participants would better understand the information in the documents. The sample size is small with five female students, seven male students, eleven parents or guardians, and six math teachers. 
The researcher started the study by reviewing documents including the ELL students’ previous report cards which served as background for the research. The researcher also collected the student participants’ math and English scores from the present school to serve as a database. As for the interview questions, the researcher designed the interview questions for the students and parents or guardians in the Chinese language and conducted them in Cantonese or Mandarin. Two separate interviews with the participants were conducted one month apart. Each session was about ten to fifteen minutes and was audio recorded whenever possible. 
After collection, the researcher analyzed the data using in Vivo and Pattern Codings. The data was further synthesized and summarized with extracted descriptive information for each theme. All research data was identified by a code number to ensure confidentiality. 
The strategy adopted was grounded theory by which the data was collected and analyzed through semi-structured interviews in search of emergent themes and generalizations concerning all respondents’ math learning experiences in the BC school system. The researcher hopes that by using the above research measures, a more culturally developed understanding of Cantonese and Mandarin ELL students’ math journeys in BC classrooms will emerge.


Chapter Four: Results
Introduction
The results of this study offer a perspective of the mathematical experiences of a small group of Cantonese and Mandarin ELL students. The researcher selected the In Vivo Coding method to uncover the findings. The purpose of using In Vivo Coding was to discover data in the respondents’ own language. After this first cycle coding, the researcher categorized codes and generated themes based on relationships, frequencies, and the underlying meaning across codes. Then the researcher employed Pattern Coding for the second cycle coding which allowed for examination of initial codes by identifying trends, patterns, and relationships and then assigning themes (Saldana, 2013).  
The Results of Qualitative Interviews 
	 Student participants’ data. The student participants’ average number of years of Canadian education was approximate three years (Mean = 3.208 years).  The average mathematics graded performance in their home countries was between 80 percent and 90 percent but closer to 80 percent (Mean = 3.17). Thus, the students’ score of their Canadian education was a little higher than the average. However, their average mathematics graded performance in their present school was still between A and B, only slightly better than in their home countries (M = 3.38). As for the mathematical experiences of student participants in their home countries, it was described as ‘easy’ and too ‘difficult’ but closer to ‘difficult’. In fact, eight out of the twelve student participants claimed that mathematics was difficult in their home countries too. In contrast, these students’ average mathematics experiences in Canada was rated as ‘easy’ (Mean = 2.88). As a matter of fact, six respondents found mathematics was easy in their present school. Two reported ‘very easy’ and three expressed having some difficulty. The following are the themes generated from the data:
	1) Mathematics reading comprehension deficiency. The results showed that the greatest challenge in learning mathematics by students in this group was their mathematics reading comprehension difficulty. Six out of twelve student respondents stated that they did not understand the mathematics word problems in particular.
                       Question: What is your biggest challenge in your mathematics experience?
S1: 題目太長看不懂
(Translation: Questions are too long to understand.)

S3: 英語。容易理解錯， 因為英語很多意思的，一理解了就導致
     犯錯誤了。
(Translation: English is easily misunderstood, because one word could have many definitions. Once you misunderstand the meaning, you would make mistakes.)

S6: 有些題目看不懂，就是英語， 語言的問題
(Translation: I didn’t understand the questions because of the English language, the language issue.)

 S8: 當然是英語， 那些專業術語不懂的話，就不知道怎樣做
(Translation: Of course it is the English language; if you don’t understand the terminology, you don't know how to do the word problems.) 

S9: 應用問題吧，因為是語言的問題。計算題我都全對，但應用題看不懂題目的話， 就全錯了
                       (Translation: Word problems are the difficult ones, because of the       	language. I did everything correctly in calculation, but when I 	didn't understand the word problems, I made everything wrong.)
2) Support from teachers and peer tutoring. When they had difficulty understanding mathematics word problems, eight out of the twelve student participants would ask their math teachers for help but four would ask their peers, and only two would ask their family members. However, when they encountered difficult math word problems in class, ten respondents would seek help from teachers and classmates. Two would search answers from the internet and only one would ask his or her family members for assistance. Among those who chose to ask their peers for help, two mentioned they would seek help from local students but one would ask her peers who speak Mandarin. Another student emphasized that he would often misunderstand the teacher due to the language barrier, so he preferred to ask his peers who could explain in Chinese.
   Question: What do you do when you have difficulty understanding word problems in 	mathematics?
S8: 我會問老師，也會問數學很厲害的同學，最好是那些會講中文的同學因為是我的第一語言。 
(Translation: I would ask the teacher and I would also ask those mathematics elites. The best is to ask those who can speak Chinese as it is my first language.)
S6: 老師很忙，我不太想問他。還有老師用英語解釋，我可能理解錯誤，但我的同學可以用中文給我解釋，就比較簡單一點。
(Translation: My teacher is very busy; I didn’t want to ask him. Also if he would explain the word problem in English, I might misunderstand the meaning, but my classmates could explain it to me in Chinese, so it was easier.)

	3) Effective teaching strategies are crucial. Moreover, three respondents claimed that their mathematics teachers would draw diagrams to teach them those difficult word problems. Two mentioned their teachers would simplify the language when explaining the word problems.
	Question: How do you ask for help with the mathematics word problems?
S5: 老師會用畫圖來解釋。 我的中国和加拿大数学老师都会在我需要的时候在课外时间为我解答我的问题。 他们通过用另
一种简单易懂的说明解释帮助我理解题的意思，再给我一些提示来帮助我思考。若问题较难，他们会写下详细的解答过程。
(Translation: My teacher would draw a diagram to explain the word problem to me, and both my teachers in China and Canada would help me after class when I needed them. They would use an understandable explanation to help me comprehend the questions. They also gave me some hints to help me to process the problem, but when the questions were too difficult, they would write down detailed procedures for me.)

S7: –他會解釋題目的意思給我聽， 如果還不行的話, 他會畫圖個給我看好好理解。
(Translation: He would explain the meaning of the questions to me. Then, if I still didn’t get it, he would draw a diagram to help me comprehend it.)
S8: 他會解釋很詳細。有些問題老師也會給我畫圖來解釋. 
(Translation: He would explain the word problem in detail. Some teachers also would draw me a diagram to explain it to me.)

S9: 老師會解釋應用題句子的意思，讓我自己算答案。他也會用另一個方式幫助我去理解題目。就是用簡單的語言來解釋。
(Translation: My teacher would explain the meaning of the word problems, and let me work out the answer. He also would use simpler language to help me understand the questions.)

	The student respondents believed their teachers should know how to better explain the word problems. Instead of using a theoretical approach, the teachers should simplify their language and use diagrams to explain. They should make their explanations clear and precise. One respondent even pointed out that her teacher was off topic when explaining questions in math class. 
Question: Do you have any other advice for your math teachers to support    
your mathematics education in school?
S1: 希望老师清楚解释题目的意思.
(Translation: Hope that my teacher could explain the meaning of those questions nice and clearly.)

S7: 希望老师多画简单的图来解释应用问题。
(Translation: Hope that my teacher would use a simple diagram to explain the word problems.)

S10: 希望不要用很多理论，因为太深奥很难懂，老师可以画图来解释
(Translation: Hope that they don’t use too many theories because it is too deep to understand. The teacher can use a diagram to explain.)

S12: 解释方面要简单一点，不要太详细，也不要离题
(Translation: Need a bit simpler explanation, don’t get too detailed, and don't get off topic.)

	Moreover, two respondents expected their teachers would give more homework similar to their teachers in China. Also, one respondent hoped that teachers could take the initiative to care about their ELL students’ learning difficulties. 
S9: 希望老师能够多关注国际学生的学习情况，主动问他们有没有问题
(Translation: Hope that the teacher would care about the learning condition of the international students and take initiatives to check if they have any concerns.)

S10: 老师应该先明白学生有那方面的问题，因为每一个学生的问题可能都不同。
(Translation: Teachers should understand what problems the students have because every student may have different problems.)

	4) Mathematics word problems are hurdles.	 During the second interview with ELL students, the participants expressed other concerns about mathematics word problems. Seven respondents emphasized that the mathematical language was the major hindrance for coping with mathematics word problems. 
Question: Do you have any additional concerns about your mathematics word problem challenges?
S1: 看不懂题目, 单词多, 但是多练习类似的题目就可以, 上网也可以找到题目练习.
(Translation: I didn't understand the questions.  There was too much unknown vocabulary; practice of more similar questions would work. You can practice through the internet as well.)

S3: 英文的题目会理解错误, 当你错误理解某些字的意思, 就会走错了方向, 回答错了.
(Translation: English questions would be misunderstood and when you misinterpreted some words, you would go in a wrong direction and answer incorrectly.)
	5) Mathematics assessment. 
	Furthermore, the student respondents thought the mathematics assessments in their present school was fair.  Eight responded that it was fair because they were taught the same curriculum and were evaluated the same way as their English counterparts.  But one respondent argued that it was unfair to local students because most Chinese students performed better than Canadian students in Math.
Question: Do you think the mathematics assessment is fair to ELL students in 
your present school? Please explain.  
S1: 考试挺公平, 因为大家上的课是一样. 方式都是一样,所以很公平. 
(Translation: The exams are pretty fair, because everyone takes the same class, and the style is the same as well, so it is very fair.)
	
S4: 我不确信。个人观点的话我觉得对加拿大的同学挺不公平的。对我来说，我认为国内的教育方式更适合我。这边的课程对我来说越听越不懂。所以我觉得我的数学好是占了国内教育方式的好处让我数学好。
(Translation: I'm not sure. My personal opinion is this is unfair to Canadian students. To me, I thought the Chinese teaching style suited me more. The more I attend the classes here, the more I don’t understand the curriculum. Therefore, I thought my strong mathematics is attributed to China's good teaching style.)

	In addition, when the students were asked if they should be allowed to use a dictionary during the exam, eight respondents thought it was unnecessary because it would waste time. Four student participants stressed that using a dictionary could increase their understanding of the word problems. 
Question: Do you think you should be allowed to use a dictionary to help your          understanding of math word problem during the exam?
S1: 不需要, 因为查字典要花时间, 就不够时间去回答问题.
(Translation: Not necessary, because looking up in the dictionary would waste my time and I wouldn't have enough time to answer all the questions.)

S8: 是应该的，因为可以提高理解能力，这不是英语考试，使用字典是可以的。
(Translation: It is necessary because it can increase the ability of comprehension. Since this is not an English exam, using the dictionary is okay.)

	6) Reading improves mathematics skills. As for enhancing their reading comprehension skills of mathematics word problems, six respondents stated that they should read more books in English including mathematics textbooks as well. Also, six respondents suggested that they should practice more word problems in particular. Two respondents also mentioned the memorization of terminologies and vocabulary. 
Question: How do you improve your mathematics reading comprehension skills 
in general?
S3: 多做题目, 因为数学是有范围的, 也要多看英语的书本, 那么看懂了题目, 就不会犯错, 看错就吃亏了,所以多做题目视 挺帮助的.  
(Translation: Do more practice, because mathematics curriculum has a certain scope. Also you need to read more English books. When you understand the questions, you wouldn't make mistakes; when you misunderstood, you’re doomed, so more practice is pretty helpful.) 

S8: 我想要提高阅读理解能力，就要多看英语书，才可以帮助构思。因为做应用题目是需要好的构思的。
(Translation: If I want to increase my reading comprehension skills, I need to read more English books. Reading can help you think, because you need good thinking skills to solve word problems.)

S1: 留学生要多读数学课本, 看怎么描述, 每一页要认真去看, 看例子及练习题.
(Translation: Overseas students need to read more mathematics textbooks including the explanations. You need to read every page carefully, including the examples and questions.)

S12: 学英语，多看些数学的书，多做题目 
(Translation: Learn English, read more mathematics books, practice more.) 

S10: 要多练习应用题目，背下一些專用名词。
(Translation: Practice word problems more and memorize terminologies.)
	
	Finally, five respondents reported that practice is the most helpful way to improve their success with their mathematics word problems. Although five mentioned that the teacher’s explanation was important to help them understand the word problems, one respondent argued that his teacher would use information that was not directly addressing the problem. In addition, two students thought memorizing the mathematics terminologies and vocabulary would better help them solve those word problems.  
	Question: What is the most helpful way to enhance your understanding of 			mathematics word problems?
S1: 我覺得多做題目可能會更好的理解題目的類型， 還有就是 深入的了解題目，要知道題目問的是什麼。 以後當遇到類似的問題的時候， 你就會更好的去回答
(Translation: I think more practice probably would help me to understand the different types of questions better. Also, I need to have a deeper understanding of the questions and know what the question is asking about.  Then when you come across other similar questions, you would know how to better answer them.)
S2: 多做題多練習吧， 要每天做練習。最重要就是要練習
(Translation: Do more practice! You need to do mathematics every day; practice is the most important thing to do.) 

S3: 理解後要多練習，多做不同的題目， 你就會有一條思路去
可以幫助你知道怎樣去做.
(Translation: After understanding the concepts, you need to practice a lot, also practice different types of questions. Then you will be familiar with the methods that help you to know how to do the word problems.)

S8: 老實說，沒有什麼方法，基礎最重要。只要有好的基礎， 在這裡的數學根本不會有很大的問題。國內的數學比這裡高三級, 而且因為每天做很多練習。所以基礎也比較好。
(Translation: Frankly speaking, there is no other way. Mathematics foundation is most important; if you have a good one, the mathematics in Canada would not bother you at all because China’s mathematics is three levels higher. Because you practice a lot every day, your foundation will get better as well.)

S10: 要知道terminologies 的意思，要背起來。多做練習相關的問題，還不行就跟老師問。
(Translation: You need to know the meaning of those terminologies. Practice more similar questions and ask the teacher if you still don't get it.)


	Parent/guardian respondents’ data. Eleven parents or guardians were interviewed and asked about their children’s mathematics performance in their home country. Six respondents reported their children were “very good in mathematics”, two reported “above average”, one was “average” and two were “not good”. However, there were discrepancies between the parents and their children. One student’s mathematics performance was 68 percent but his parents reported that their child was “above average” while the average was usually around 75 percent in most Asian countries. When they were asked if their children experienced difficulty learning mathematics in their home countries, five respondents reported they never had difficulty, but four admitted that they had minimal difficulty. Only two responded they had difficulty. But they claimed their difficulty was due to the higher level of mathematics in China.  
	Question: Did your child have any difficulty learning mathematics in his/her home  	country?
P/G 9: 因為在中國，要求比較高，所以他的數學是有困難。
(Translation: Because in China, the expectation is higher, therefore he had difficulty in Math.) 

P/G 5: 因為這個學校的要求很高，要達到這個要求有時候也有困難的。
(Translation: Because that school was very high in its expectations, she had difficulty to achieve that expectation sometimes.)

	1) Limited Parental Support. When they were asked how they supported their children’s mathematics education in this school, four respondents admitted that they were unable to help their children due to their low education and due to the fact that they were too far away to assist. However, they would hire a tutor for them or send them to cram school. There was only one parent who told the researcher she helped her daughter with Math. She was a graduate from a Canadian university with a Master’s degree.
	Question: How do you support your child’s mathematics learning in the present school?
P/G 1:  没有，因为文化低，他在国外，帮不上。我也不知道，靠他自己自觉，我也帮不上因为他在国外，在国内我可以管他，跟他的老师问，现在就不能。

(Translation: No, because my education is low and he is abroad, so I can't help him. I don't know. It depends on his self-motivation. I can’t help him because he is overseas.  I did when he was in China; I talked to his teachers, but I can't do it now.)

P/G 9: 沒有幫助他，父母讀書不多。
(Translation: I didn’t help him because his parents lack proper education.) 

P/G 11: 我的英語水平不高，他有英語老師幫助他。
(Translation: My English language skills are low, but he has an English tutor to help him.)

	2) Mathematics curriculum in Canada. In addition, parent/guardian participants were also concerned about their children’s insufficient language proficiency to succeed in mathematics. However, six parents or guardians stated that they were not concerned about their children’s success for a number of reasons. For example, some thought the mathematics curriculum was academically less rigorous for their children in Canada. 
	Question: What type of concerns do you have regarding your child’s learning of  	mathematical problems and questions?

P/G 4: 在加拿大，我沒有擔憂， 因為數學太簡單了。
(Translation: In Canada, I have no concerns about her mathematics because it is too easy for her.)

	But one parent was even worried about her son's work habits. 

P/G 9: 我擔憂他不夠勤奮， 學習態度不夠好。
(Translation: I was worried about his work habits; he did not work hard enough.)

 	 A parent also recommended that the teachers should have higher
expectations and enforce those, and one suggested that the school should
implement a stratified education system to meet learners’ diverse needs. 
		Question: How do you expect the mathematics teachers to support your child’s 	learning of mathematical concepts/questions/problems in the present school? 
P/G 1:  希望老师严格一点，但要靠他自觉，他在国外，我言语不通，不好讲。
(Translation: Hope that the teacher could be a bit stricter, but he should be self-motivated. He is abroad and I can’t communicate with his teachers.) 

P/G 4: 如果學校有分層教育就會好一點。因為從大陸來的學生，數學水平高過本地。十班以前根本不用學習。
(Translation: It would be better if this school had a stratified education system. Because Chinese students’ mathematics level is higher than local students, they don't need to learn before grade 10.)


	Three parents expressed their satisfaction and appreciation for mathematics teachers; they did not need to worry about their children's mathematics education. But one parent expected that teachers should take the initiative and show greater concern about their child’s learning needs. 
	3) Teachers have a role of overseer or guardian.
P/G 5: 我覺得老師已經很好了，她有困難就去找老師，老師也給她幫助，我都很感謝。
(Translation: I think the teachers were good enough. Whenever she had difficulty, she sought help from teachers and they helped her. I really appreciated that.)

P/G 12: 希望老师主动问她了解她的学习困难。她自己也要主动一点去找老师。她不 太讲话，所以是两方面的。
(Translation: Hope that the teacher would take initiative to understand her learning challenges. She also needs to ask for help, but she doesn’t like to talk.  Communication is a two-way thing.) 
	Lastly, the parent/guardian respondents were asked how they worked with the teacher to improve their children’s achievement. Two parents expressed their helplessness as they were overseas and the language barrier was their challenge as well. One parent even expressed his frustration because his son lied to him about his mathematics scores. 
	Question: In what ways could you as a family member and the child’s mathematics 	teacher work together to improve your child’s achievement in the mathematics class?
P/G 2 : 學生要花時間去練習。老師要提高他們的興趣。我們父母都不能幫助他們。老師的輔導很重要。我們會鼓勵孩子要多練習。父母跟老師互動孩子的學習情況。國際學生家長存在問題就是跟老師有語言上溝通的困難，這問題是非常嚴重的。父母是很無奈的。而學生又會隱瞞家長他們的成績。所以我們做家長的根本是幫不到孩子的.   
(Translation: Students need to spend time to practice. Teachers also need to increase their interest. We parents can't help them, so the teacher’s support is very important. But we would encourage our son to practice more. Also, teachers should communicate the child’s learning issues with the parents. The communication barrier has been an ongoing issue between international students’ parents and their teachers. This is a critical issue. We feel so helpless as parents when our child lied about his mathematics scores to us. We parents virtually can’t help our children at all.)
	Three parents hoped the teachers could increase homework, and one expected the teachers help to build up her son’s self-confidence and encourage him to learn from his mistakes.  Teachers also needed to let parents know more about their children's problems in school.  
P/G 11: 希望老師多給學生練習題，告訴學生去買練習本然後多做練習, 在語言方面多關注他的自信，鼓勵他不怕犯錯誤，要繼續改善。還有就是如果孩子上課不懂時，老師知道後， 希望會主動去問他的困難。做作業時，也多關注他犯錯誤的原因，從而去輔導他。

(Translation: Hope teachers can give more practice to the students and tell them to buy more books to practice. For his language challenges, I think teachers should care about his self-confidence, and encourage him not to be afraid of making mistakes, just keep improving. When the children don’t understand the materials in classes, teachers should take the initiative to acknowledge their challenges. For homework assignments, the teacher needs to find out the reason why the student made such mistakes and give them appropriate support.)

	Mathematics teachers’ profiles.   
Table 5   
Mathematics Teacher Participants Data 
	Teacher's name (not their real names)
	Age
	Years of education in Canada
	Mathematics graded performance in high school
	Mathematics experience in high school

	Maria  
	28
	12 years in Canada, 9 years in Korea
	A
	Easy

	Mark 
	37
	26 years
	C+
	Challenging

	Thomas 
	34
	19 years
	A
	Easy

	John 
	60
	18 years
	A
	Easy

	Steve 
	33
	19 years
	A
	Easy

	Amy 
	34
	20 years
	B+
	Easy



	Six mathematics teachers were interviewed. One is a non-native English speaker who had lived in Canada since grade eight. Their average graded performance in mathematics when they were in elementary schools was 3.45, so it is between A and B which was similar to their high school grades which were listed as 3.5. Their average mathematics experience in elementary schools was between ‘easy’ and ‘difficult’ (2.42), but their high school mathematics experiences were mostly ‘easy’ (2.83). As for their mathematics challenges, two teachers expressed that their challenges were the understanding of the abstraction in word problems and the concepts in AP Calculus in high school. 
	1) Abstraction in mathematics.
	Question: What is your biggest challenge in your mathematics experience?
                        John: I think abstraction is something I have to work at. What you 
                        do to solve the word problems, especially turning a situation into a 
                        mathematical formula equation of some sort can be quite challenging. 

Steve: Sometimes abstract things are difficult to get quickly because you have to be able to conceptualize a difficult idea.  You also have to be able to process numbers related to that difficult idea. I remember the most difficult thing I did in my high school was when I did AP calculus.  I was dealing with lots of very new ideas, different ways of solving the problems and things that you were working with.  It was challenging not just to be able to retain the big idea but also to be able to process it, so it was quite a challenge. 
 
		The non-native English speaking teacher stated that she had difficulty in mathematics due to the language barrier.  
Maria: The topics have lots of language that would be hard; understanding new concepts fully is hard because of the language.     
2) Parental support. Facing difficulties in their mathematics learning, two respondents expressed that they sought help from their parents. One teacher's dad was an elementary school teacher so he could help him at home and thus he built a solid foundation in mathematics from a young age. The other teacher also obtained support from his parents until he reached grade ten. 
	Question: What do you do when you have difficulty understanding mathematics word 	problems?
Steve: I was able to get a lot of help from my parents, probably up to maybe grade 9 or 10 they could help me. But after that, I was on my own.
	
	3) Peer support. In addition, all respondents reported that they sought help from their friends when they experienced challenges in math class. However, one respondent stated that the tricky thing was that his friends just told him the answers without explanations, but he also had good friends who helped him understand how to solve challenging mathematics problems. Another respondent also enjoyed his peers’ support:
Steve: I had some friends in my school and they were my peer tutors and if one person couldn’t figure something out usually someone else would be able to, so we worked things out together, explaining things to each other. 
 
	4) Teacher-Student Relationships. One participant expressed that he did not receive much support from teachers as they were not very approachable and helpful in the 60s and 70s. However, one female respondent mentioned that she had had a wonderful mathematics teacher to help her and who inspired her to be a teacher. Another respondent also praised his teachers because they gave up their lunch time to support their students. One respondent expressed how he obtained support from his teacher when he had mathematics word problems. He found his teachers helped him a lot.
	Question: How does your mathematics teacher support you in class?
Amy: With the mathematics word problems, I asked the teacher usually during the lunch hour. I found they were willing to help out. It was funny, when I was in high school I always had the same mathematics teacher, almost every year. He actually is the reason why I want to be a teacher. He was very caring, he just wanted his students to do well; he was a nice man. He wasn’t a cool teacher or anything like that, but he treated all the students the same way. 

Question: How did your mathematics teachers support you in class?

Thomas: They were patient; they were open to helping out; they were open to the students in class and out of class, whenever you needed help.  I was very lucky, I had very good teachers. They gave up their lunch time. They were good teachers; they were nice teachers.
Steve: I asked the teachers. I often found what really helped me was the teachers showing and modelling to me how to create diagrams in every scenario and just using a diagram.  Once the teacher taught me how to do that, it helped me a lot. I would say that for my own experience as well. I wish I had asked my teachers more questions because I feel that my understanding of certain things would have been much better.

	  One teacher mentioned that he preferred visual learning, and he needed someone to explain the mathematics problems to him slowly and draw pictures to help him better understand the physical situations of the word problems. However, the teacher who had ADHD and Dyslexia expressed that his teachers were not supportive most of the time. But he learned how to cope, so he did not fail math in high school. For tackling the mathematics word problems, he would read the questions to himself and then he could figure out the problems. He also learned to draw out the situation in a diagram. The non-native English speaking teacher offered her strategies to solve difficult word problems; sometimes she also needed the teacher to draw diagrams to explain the problems. 
Mark: That part was never challenging to me.  For me, I am good at that kind of logic problems so I can read it for myself. Once I read it and kind of say it to myself and I see what is going on, I can understand it.  The way I have to learn is to think graphically with it by drawing the situation in diagrams and trying to isolate the important information for the physical situation.  I always draw. It helps to decode in a more simple way for the whole question, translating the words into the drawing. It helps the brain.

Maria: Draw a diagram.

	5) Teacher's learning preference affects their teaching paradigms. Some teacher respondents also praised their own mathematics teachers who used diagrams to help their own perceptions of mathematics word problems when they were in school. One experienced math teacher even revealed himself as a preferred visual learner; he too needed to draw diagrams to help him understand the abstract scenarios of word problems. Another mathematics teacher also needed to think graphically as well to understand the word problems. As a result, they both used diagrams to help their struggling mathematics students to comprehend the physical situations of the word problems. In light of this, the researcher believes that a teacher’s own learning preference could affect his/her teaching paradigms as well. Two respondents emphasized that reading for understanding helped them to process word problems. Also, he suggested that the understanding of the problems is the most important thing in solving mathematics word
problems: 
	Question: What is the most helpful way to enhance your understanding of 
      mathematics word problems?

Maria:  Read and interpret in your own words.

Thomas: Also, actually reading; reading helps me a lot just in general. I read a lot when I was younger. When you read you expand your vocabulary. Reading is the biggest part. Reading helps you process written word better. Grammar – adjectives, conjunctions (and/or), verb, adverbs. The most helpful way is to read to build up the processing of written materials.   

Thomas: The big thing is the understanding. Once you understand the problem, then it actually makes the mathematics part a lot easier. I always talk to the students: you need to read the problem three times, and in the second and third time, you start to write down what you know and write down what you need to find out as a variable. 
Other Findings 

	The researcher collected the mathematics scores from the ELL student participants’ home country and compared them to the mathematics scores from their present school. Table 6 shows that five out of twelve student participants (42 percent) had higher mathematics scores in the present school than the scores in their home countries.   
Table 6
Comparison of Mathematics Scores in Home Country and in Canada:
	Student Number
	Mathematics in Home 
Country
	
	Mathematics in Canada 
	

	1  
2  
3  
4  
5  
6  
7  
8  
9  
10  
11  
12 

	A (Interview data)
A (Interview data)
C (Interview data)
84% (Transcript)
90% (Transcript)
A (Interview data)
80% (Transcript)
75% (Transcript)
81% (Transcript)
68% (Transcript)
72% (Transcript)
83% (Transcript)

	
	98%    
65%    
87%    
60%    
91%    
52%   
91%   
76%   
69%
50%
49%
49%
	



	Table 6 compares the ELL students’ mathematics scores in their home country to the present scores in their Canadian school. It shows that seven students' mathematics scores in Canada are lower than their home country scores. Only four students improved their mathematics in their present school. 
	Additionally, the researcher compared the ELL students’ English scores of their home countries to the present school’s English scores. She found out that all students’ English scores had decreased in their present school. Table 7 shows the difference between the two performances.
Table 7
Comparison of English Proficiency in Home Country and in Canada:
	Student Number
	English in Home Country
	English in the present school
	Difference

	1  
	A+ (95)
	86
	-9

	2  
	A (90)
	61
	-29

	3  
	40.8
	82
	 +41.2

	4  
	84
	46  
	-38

	5  
	92
	63  
	-29

	6  
	Not available
	80  
	N/A

	7  
	89
	74  
	-15

	8  
	75
	74  
	-1

	9  
	93
	86  
	-7

	10  
	90
	72  
	-18

	11  
	95
	71  
	24

	12  
	88
	63  
	25



Table 7 indicates that eight ELL students' English scores in the present school have decreased compared to their scores in their home country. 	 
Chapter Summary
From the interviews with Cantonese and Mandarin ELLs, most of the students experienced academic or conceptual challenges in understanding the mathematics word problems. The results confirmed the research hypotheses that the Cantonese and Mandarin English Language Leaners are experiencing difficulties comprehending mathematics word problems. Thus teacher and peer relationship and support were crucial. Also, graphical diagrams were the ELL students’ favourite means of explanation; they also preferred to have linguistic modification in mathematics instruction for increased comprehension of the word problems. Parents also confessed their limitations in supporting their children due to the physical distance and language barriers. Some wished teachers would take the initiative to approach their children to support them. However, mathematics teachers had their parents, teachers and peers’ support when they encountered difficulty in Math. Teachers also considered reading more widely could help improve mathematics perceptions and scores.
The previous review of literature (Chapter 2) described various factors considered influential in the success or failure of English Language Leaners in mathematics. It is evident that the results of the interviews further informed the researcher. Additional issues that teachers must consider are their linguistic adaptation and visual presentation in mathematics education. 



















Chapter Five: Discussion     

Introduction
	Most previous studies related to mathematics experience of Chinese ELLs in mainstream mathematics classroom were conducted in the United States, where the participants were mostly Hispanic ELLs, not Cantonese and Mandarin. The present study is focused on Cantonese and Mandarin ELL students in Canadian school systems. Since it is difficult to locate any similar research literature in this field, my study presents first-hand information and authentic research data obtained from interviews which will hopefully inform best practice in the field. The primary research questions were set up to investigate the mathematics experiences and perceptions of Cantonese and Mandarin ELL students in mainstream BC classrooms. There were two questions that guided this study.
Students' Interview Data
	Research question 1.The first research question investigated the mathematical experiences of Cantonese and Mandarin English Language Leaners in regular BC schools. The qualitative interview data showed 66 percent of respondents found mathematics were “easy” and “very easy” in Canada while only 25 percent reported “difficult”. In contrast, the mathematical experiences in their home countries was the opposite as there were 75 percent of respondents who reported mathematics to be “difficult” for them while only 25 percent found it “easy”. The researcher found that these results were not congruent with some prior studies (De Oliveira, 2011). Also, they were contradictory to the research hypothesis, namely that the student respondents would find mathematics difficult in regular BC classrooms. However, the researcher considered the results were justified because the mathematics curriculum in China is purported to be three grades higher than in British Columbian schools according to two students and one parent respondent. Thus, the results could be acceptable for this study.
	The researcher also found that the mathematics achievement of the ELL students in the present school (M=3.38) was only slightly higher than the mathematics achievement (M=3.17) students obtained in their native countries.  This data conflicted with the results of the above mentioned students’ mathematical experiences. The following comments may explain these results: The academic language in mathematics could be very challenging to the ELL students and that could have impaired their performance to a significant extent, so they could not attain greater achievement than the scores in their home countries. Also, insufficient mathematics practice could be another factor to cause the low achievement as they were used to being given a great deal of practice by their teachers in their home country but not in Canada. Such a change in their mathematics learning experience could have an impact on their mathematics performance. 
	The fairness in mathematics assessments of ELL students in their present school was examined as well. Seventy-five percent of the student participants reported that it was fair despite their language barriers. The researcher regarded such experiences of ELL students in mathematics assessment as evidence of equity and fairness in the educational system in BC classrooms.  Although the results countered the researcher's hypothesis that there is a lack of linguistic adaptation for ELL students during the mathematics evaluation, the researcher attributed this result to the caring mathematics teachers in their present school who tirelessly tutored these struggling students after class. This supports the researcher's literature about relationships between teachers and ELL students (Bryne, 2013). Also, 75 percent of the ELL students reported that their teachers would use simple language to explain the word problems to them even during the examinations. Consequently, the ELL students did not feel unfairly treated when they were evaluated.   		
	Nevertheless, one student respondent claimed that it was unfair for Canadian students because she came from a country where the mathematics level is far higher than that of her Canadian peers. The researcher appreciated this honest response and argued that the existing mathematics assessments are problematic as they could not truly reflect the ELL students’ academic knowledge. However, it is a known fact that not all ELL students excel in mathematics. It would be practically difficult for mathematics teachers to differentiate their assessing strategies in a classroom based on each student's mathematics proficiency. Therefore, the researcher concurred with a parent respondent's suggestion of a stratified education model which could be the solution to this inequality issue. The students then are categorized according to their mathematics skills and would obtain mathematics training at their appropriate levels. 
	Moreover, the mathematics support of ELL students was also investigated. The researcher found that the majority of student respondents sought help from teachers but indicated that they would easily misunderstand their teachers due to the language challenges. As a result, they preferred to ask those classmates who could speak Mandarin or Cantonese. The researcher confirmed this scenario from her prior studies: the ELL students who used their home languages to make sense of mathematics concepts enriched their mathematical experiences (Robertson, 2017). Therefore, the researcher suggests that mathematics educators should change their teaching strategies by allowing ELL students to use their native language to help each other in the classroom and teachers should treat home languages as resources, not obstacles (Moschkovich, 2013).
	In fact, the researcher had received some teachers’ complaints in the past about their ELL students speaking Mandarin in their classrooms. Since most teachers did not understand their language, they assumed the ELL students were chatting during the classes. However, when the researcher asked the ELL students regarding those scenarios, they reported that they were explaining the mathematics problems in the Chinese language to their peers who could not understand well when their teachers were explaining problems to them.  They were basically supporting each other academically.  The researcher suggests that this practice should be encouraged and promoted in all schools as suggested by Moschkovich (2013). 
 	 Additionally, 50 percent of the student respondents emphasized that mathematics practice was critical to improve their mathematics performance and two parents even requested teachers to offer more mathematics practice to their children. One student respondent admitted that the mathematics practice he had in China was far more than he had in the present school. The researcher explains that this particular learning experience is fairly culturally related and is very common in Asia. The researcher suggests that mathematics teachers should attend to these diverse learning patterns as they could enhance students' academic performance (Irving & York, 1995). The researcher also takes seriously the difference of mathematics learning experiences between their present school and their home countries' mathematics teaching methodologies.  There are also very diverse teaching preferences and teachers’ expectations between the two systems.  All these variances could tie in to the students’ cultural backgrounds. For example, most teacher respondents stressed that reading more is the most helpful way to enhance mathematics reading comprehension while Cantonese and Mandarin ELL students emphasized that practicing more is the key component. This could be the rationale why most student respondents would expect themselves to practice more for improving their mathematics performance. Even the ELL mathematics teacher respondent who is from Asia also claimed that practicing more could sharpen her mathematics skills. 
	Another aspect of ELL students’ mathematical experience was related to taking ownership of their learning. The Cantonese and Mandarin ELLs seem to be passive learners because some students and parents suggested the teachers should take the initiative to support them by approaching them and checking if they have problems. The ELL students expected the teachers to be like their parents, always approaching the students to check for their understanding. The parents also expected the teachers to be caring and loving toward their children. But the western teaching style is different from Asian patterns. The teachers would encourage the students to ask the questions, and they would clarify if they do not understand.  Thus in Asia, the students would be more passive in their learning, while in Canada, the teachers would expect their students to take more ownership of their own learning experiences.    
	Hiebert et al. (1999), in their Third International Mathematics Science Study, suggest that mathematics teachers in Germany, Japan and United States construct lessons and engage students in a different pattern which impacts the students learning. The study concludes that cross-cultural diversity in mathematics teaching must be understood and normalized too. Therefore, Cantonese and Mandarin ELL students who have adopted their teachers’ pattern in their own countries could find it difficult to adjust in their present mathematics classroom as a result. 	 
	Research question 2.For the second research question, the study examined how mathematics teachers support the Cantonese and Mandarin ELL students in mainstream mathematics classrooms. The researcher realized that despite the easier mathematics curriculum in the present school and the adept mathematics skills that the ELL students supposedly possessed, half of ELL student respondents found that reading comprehension of the mathematics word problems was very challenging.  They could easily misunderstand the word problems and make mistakes. This result could be likely be attributed to their low English proficiency which also confirmed some prior studies’ findings that it takes four to seven years to become proficient in academic English for learning in content areas (Hakuta et al., 2000). Most student respondents have been studying in Canada for only three years, therefore their mathematical perceptions are still developing and thus they are experiencing difficulty in mathematics word problems; this seems to be a natural and perceivable phenomenon. 	
	In spite of the inadequate mathematical perceptions in mathematics word problems faced by ELL students, only four student respondents would agree to using a dictionary during their mathematics examination and eight disagreed with this practice. The researcher also found that six out of the eight respondents who did not choose to use a dictionary during the exam were the ‘A’ students in mathematics and they performed above average in their English examinations as well. However, among the four respondents who agreed to using a dictionary, two were ‘C’ students in mathematics; they also performed poorly in English as well as other courses. The researcher attributed this scenario to the individual student's academic ability levels; those who preferred using a dictionary during the mathematics examination were mostly low academic achievers. Therefore, the researcher could conclude that the difficultly in solving mathematical word problems could possibly be linked to the ELL students’ English language proficiency. This confirmed the prior studies that language capacity is a predictor of mathematics proficiency especially in the mathematics word problems (Abedi, 2000, 2001). 
	One mathematics teacher responded to the question concerning the usage of a dictionary during mathematics exams. He would not allow the ELL students to use a dictionary during the examinations especially on the official tests and provincial examinations. However, he would explain the vocabulary to the ELL students if they did not understand. This explains why some student respondents would not choose to use a dictionary in mathematics examinations. The researcher also realized why this teacher advocated for his students during the assessments, knowing the high degree of correlation between correct mathematical perceptions and high mathematics achievement. This confirmed that language abilities are strongly related to ELL students’ achievement in mathematics (Henry et al., 2014). 
	Another factor affecting the mathematical perceptions of the ELL students would be the mathematics educator’s teaching strategies.  Most student respondents appreciated teachers who would simplify their language when teaching the word problems in particular. This feedback from student respondents clearly indicated that the teaching strategies could have a strong relationship to the ELL students’ understanding of mathematics word problems. As a matter of fact, many prior studies have already shown that the adaptation of linguistic structures in mathematics word problems can affect student achievement due to student’s improved mathematical perceptions (Noonan, 1990). 
	Most student respondents also applauded those mathematics teachers who employed diagrams to explain the word problems. They found that this was one of the best ways to perceive the word problems easily without being hindered by academic language barriers that might cause confusion and misunderstanding. This strategy is also a part of the essence of Universal Design for Learning (UDL) which advocates for adaptation to diverse learners’ educational needs in regular classrooms. 
Parents’ or Guardians’ Interview Data
	The researcher interviewed eleven parents or guardians of the student participants. One parent claimed that his son was a “very good mathematics student” in his home town but his statement was not in line with the student's transcript and the student’s own interview data. The fact was that his son was a ‘C’ student in mathematics both in his home country as well as the present school. The researcher suggests that this scenario might possibly relate to Chinese cultural perspectives of parent's comments on their children's academic achievements since they view academic excellence as the most important thing (Zhong, 2011). As a result, they understandably feel uncomfortable communicating their children's poor academic performance with other people.  	
	Many parents expressed their own language barriers in relation to communicating with their children’s teachers in school (Zhong, 2011). Two parents mentioned that they could not speak English; this hindered them from knowing their children's mathematics learning problems in school. Language plays a most significant role in teacher-parent interactions (Zhong, 2011). The parents experienced frustration when they could not convey their concerns about their children’s mathematics challenges to the teachers. They felt helpless in such situations as a consequence. Four parents who lived overseas mentioned that they would encourage their children to seek help from teachers. This suggests that Canadians’ education level in general seems higher than the Asians’ as most parents were incapable of helping their children academically.
	Besides the language barrier, the cultural barrier is another challenge for these parents who are unfamiliar with Canadian culture when connecting with the mathematics teachers during the parent-teacher meetings (Zhong, 2011). Some of them were overly nervous while they were communicating with mathematics teachers regarding their children’s performance. With all these challenges, parents would have significant difficulties in supporting their ELL children’s mathematics learning in BC classrooms. 
Mathematics Teachers' Interview Data
	During the interviews with six mathematics teachers, all teachers related their own mathematics learning experiences in school. Five teachers admitted that they experienced difficulties in their mathematics education when they were in elementary and secondary schools. They also indicated that they sought help from their teachers. Also, five teachers stated that they obtained support from their peers as well. Their responses were in line with the majority of the Cantonese and Mandarin ELL students’ mathematics learning experience in classroom. The only difference was that English was the mathematics teachers’ first language: all except one ELL mathematics teacher, that is. Those five mathematics teachers did not need to experience any language barriers in their mathematics education. In contrast, all Cantonese and Mandarin ELL students were suffering from both linguistic and mathematical difficulties in schools (Lawson, 2017). Therefore, they experienced more stress and anxiety in learning Math.  
Critical Multiculturalism
	The researcher is a non-native English speaker who daily communicates with students of diverse backgrounds, cultures and languages. She advocates for multiculturalism, is sensitive to various cultures and very empathetic to those who struggled with language barriers in their learning environment. It is natural for the researcher to embrace cultural diversity, to support equality, to be open-minded and to promote tolerance and acceptance of all people. In Kubota's study, those second language teachers often fit into the image of multiculturalists (Kubota, 2012). 
	Bhabha’s (1994) theory of “third space” explains the scenario of the ELL students who look back to their own cultures and identities, and forward to the future and the tension that exists for them. They are not either here or there, they are in the “hybrid space” as Bhabha calls it (Bhabha, 1994). Therefore, the ELL educator must enter this “third space” and learn to negotiate with these Cantonese and Mandarin ELL students as they learn to operate in this hybrid learning environment. They experience straddling two different cultures and identities, creating contradictions in their own identities, forcing them to act towards negotiating the difference (Karanja, 2010). 
Chapter Summary
The two research questions were designed to investigate the ELL students’ experiences and perception in their mathematics education in BC schools.  First of all, the study was focused on their mathematical experiences; the results were not congruent with prior research findings that ELL students would find mathematics challenging in mainstream classrooms. The researcher attributed such findings to the easier Canadian mathematics curriculum despite the language barriers. Also, most ELL students found that mathematics assessments were fair to them due to the caring teachers except that one stated that it was unfair to Canadian students as the ELL students are more advanced mathematics students. The researcher suggests that the existing mathematics evaluations do not reflect the ELL students’ academic knowledge, especially since one parent suggested a stratified education system to equalize the unfair evaluation scenario. Moreover, the ELL students admitted that they used their home language to help each other in their mathematics classroom which explained some prior studies’ suggestion about using a student’s native language as a resource. 
As for the challenges of mathematical perceptions regarding word problems, some ELL students and parents suggested that more mathematics practice could strengthen their mathematics skills while the mathematics teachers stressed that reading more books was imperative. The researcher acknowledged this disparity could possibly be linked to cultural preference. Moreover, some student and parent respondents recommended that teachers take the initiative to check for students' concerns, yet the teachers encouraged the ELL students to ask them directly. The researcher hopes the teachers could attend to these diversities and adapt their teaching preferences as well. In addition, student respondents appreciated their teachers using simple language and diagrams to interpret word problems which enhanced their mathematical perceptions. The researcher concurs that such modification in linguistic structure is the key component in aiding ELL students to achieve higher grades in Math.    
The parent respondents expressed their frustration and helplessness in supporting their children in mathematics education due to their language and culture barriers. The researcher agrees with them as she had the same experience when her children were in school. The mathematics teacher respondents also admitted their challenges in mathematics perceptions when they were in elementary and secondary schools. They expressed that their parents, teachers, and peers were resourceful in helping them even though they did not need to overcome any language barriers. The researcher has empathy with the ELL students as they have to suffer from both language difficulties as well as mathematics challenges. Thus, the researcher hopes that mathematics teachers will reduce their ELL students’ anxiety in learning mathematics by helping and encouraging them in the areas explained above. It seems that the information provided in this authentic study would lead to improved educational outcomes and a more fulfilling educational experience in mathematics for students who do not have English as their primary language. 



Chapter Six: Conclusions, Limitations, and Recommendations 
Introduction
	Despite the fact that most of the Cantonese and Mandarin ELL student participants claimed that the mathematics curriculum in BC classrooms is easier compared to the one in their own country, they experienced challenges in the reading and comprehension of mathematics word problems. The results could possibly be linked to their low proficiency in academic language perception since most student participants were at the ESL level 2 on the SLEP test.  
	The majority of the student participants expressed that they obtained sufficient mathematics support from their teachers who would explain the word problems to them by drawing diagrams to show them the physical layout of the questions. Also, the ELL students stated that their mathematics teachers would simplify their language when interpreting the word problems, making it comprehensible for them. Therefore, most student respondents considered their teachers as their main source of support in their mathematics classrooms. However, some student respondents preferred to ask their peers who could speak their native language because then they would not be hampered by the language barrier.  
	Some student respondents emphasized more mathematics practice to be the key factor of success in mathematics while some teacher respondents suggested more reading was very important to improve the understanding of word problems.  The results of this study clearly represented the two diverse mathematics cultural learning preferences and values when the two different learning styles were compared. This was reflected especially in the parental request for more mathematics assignments from the teachers since students were used to this methodology in their home countries. Furthermore, the data showed two different views of student ownership of learning between the student respondents and teacher respondents. Both the ELL students and their parent respondents suggested that the teachers should approach the students to check for their comprehension concerns while the teachers would rather have had their students approach them with questions. The researcher wonders whether the parents’ and students’ suggestions could be good pedagogy. 
	Ramburuth’s study in 2009 suggested that there are significant differences between students from diverse cultural background regarding their perception of learning in terms of the quality of student-teacher connections and cultural interactions. The teachers should provide the ELL students with strong academic support in their new language learning environments. Also, in Graziano and Hall’s study (2017), educators are encouraged to change the traditional teaching pattern to a learner-centred approach by offering a flexible learning environment and evaluation system to ELL students. This shift causes the ELL students to participate actively in their own knowledge construction and learning. This new perception of learning has proven to successfully increase the ELL learners’ academic performance in their mathematics classrooms.    

[bookmark: Recommendations]Limitations
This project might have a number of limitations. A possible limitation of this study is the researcher’s authority issue related to the student participants. As the researcher is also the student's teacher who has the power over the student respondents than an ordinary researcher would have had. However, the researcher considers this was not a power situation but a relationship instead. As well, five of the parent participants were acquainted with the researcher as they communicated with the researcher many times before the interviews with regard to their children’s academic concerns in school. One of guardians and the mathematics teachers are the researcher’s co-worker as well. Therefore, the researcher had personal connection with these students, parents, guardians and mathematics teachers prior to the interview. As a result, the bond between the researcher and the participants was beneficial for the study itself in terms of the cooperativeness and openness of the respondents. 
Implications for Future Research
This project was only a pilot study by the researcher; further studies should be conducted on the pressing needs of Cantonese and Mandarin ELL students in BC mathematics classrooms. Besides, future studies are needed to focus on the other factors that could impact the Cantonese and Mandarin ELLs’ learning in mathematics classrooms, for example, social and economic status inequities of students and guardians, and parent education levels. These are also crucial elements for determining the mathematical experiences and perceptions of ELL students in schools. Also, a large sample with a more diverse demographic is needed to determine how language barriers affect mathematics education in BC classrooms. For a grounded theory research study, Mertens (2015) suggested that fifteen to thirty participants would be the best; a larger sample is always better than a smaller one. 
The present study was conducted in an independent school in BC; this factor may generate different outcomes since the families of those ELL students are potentially more affluent than those in public schools. Many parents of independent school students can easily afford hiring math and English tutors for their children.  Therefore, it would be optimal if future studies are conducted in both public and independent schools which would give a clearer picture of ELL students’ needs in mathematics learning.  Moreover, future studies might need to involve more mathematics teachers from a variety of different schools, independent or public.  In this way the researchers could broaden the collection of the qualitative data and produce stronger representative results.  
Further studies could focus on investigating how cultural barriers influence the mathematical experiences and understanding of Cantonese and Mandarin ELL students in BC classrooms since different learning patterns may tie in to diverse cultural contexts. Teaching strategies, too, have an impact on mathematics experiences and perceptions of this specific group of learners.  Furthermore, a longitudinal study that investigates the correlation between mathematics achievement and linguistic modification of word problems in particular might help the mathematics educators support the ELL students more effectively and successfully in their mathematics performance. 
The possibility of linguistic adaptation in mathematics word problems during regular instruction and official evaluations could be the topic of another investigation.  A phenomenological case study could add more depth of insight into the difficulties and challenges ELLs experience in mainstream mathematics classes. 
Recommendations
1) The researcher suggests that the mathematics educators in BC schools should pay more attention to support the Cantonese and Mandarin ELL students’ learning needs in their classrooms. The researcher highly recommends modifications in the linguistic structure of mathematics word problems to support the ELL students in mainstream classrooms. The mathematics teachers should learn how to adapt the language in their mathematics curricula to make it easier for Cantonese and Mandarin ELL students in mathematics assessment and word problems. More specifically, the academic terminology and vocabulary in mathematics word problems should be simplified to accommodate the ELL students’ learning needs (Kurz et al., 2017). Also, teachers may need to be aware of different cultural preference of learning styles and be open to diversity in mathematics education. 
2) The researcher advises mathematics educators to allow or even encourage ELL students to use their home language to make sense of mathematics word problems. In future, the mathematics teachers might consider allowing ELL students to use their home language to help each other in school; teachers might also treat home languages as learning resources, not harmful obstacles (Moschkovich, 2013). Mathematics teachers should try to make mathematics learning meaningful to ELL students; they should connect mathematical concepts with their personal experiences and cultures (Lee, Lee, & Amaro-Jimenez, 2011).  Therefore, this researcher feels that further understanding of the significance of language support in mathematics education for ELL students is a crucial future direction for twenty-first century math teachers in BC.
3) This researcher recommends that mathematics educators should use flexible teaching strategies such as Response to Invention, which manipulates mathematical language and turns it into visual representations.  Diagrams in mathematics used for word problems presented to the ELL students are the essence of the Universal Design of Learning; these diagrams will give Cantonese and Mandarin ELL students much more satisfying and positive learning outcomes in their study of mathematics. Also, mathematics teachers could employ more assistive and instructional technology and educational resources such as SMART Notebook, using helpful electronic whiteboards in the classroom. Moreover, interactive mathematics games such as IXL MATH and Brain Age are useful learning tools for ELLs. These games are not language specific. They provide excellent mathematical practice for ELLs and tracking results show great student progression over time.  
Concluding Thoughts
It is hoped that the findings of this present study might increase the awareness of the mathematics educators regarding the learning challenges of Cantonese and Mandarin ELL students in BC classrooms. Through this study, the researcher would like to offer some teaching strategies and measures for helping the ELL students succeed in their mathematics performance in British Columbia schools.  These methodologies could include employing diagrams and pictures to explain the mathematics word problems while at the same time simplifying the academic language when explaining the word problems to the ELL students. They could also allow the Cantonese and Mandarin ELL students to use their native language to support each other in seeking solutions to math word problems. With the authentic data obtained from the Cantonese and Mandarin ELL students engaged in this study, this research might possibly lead to a significant improvement over prior studies in this field. 
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APPENDIX A
First Interview Questions for ELLs:
Preamble:
For this interview, let me explain the terms I will be using.  I need to be sure that you understand them.
· When you are asked how long you have been studying in Canada, please tell me the number of years of school completed including the current year.  For example, if you studied in Canada for grades 10 and 11 and are now studying in grade 12, this would be your third year of studying in Canada. 
· When you are asked about math performance, please think of your last completed year of school.  For example, if you are currently in grade 12, your last completed year was grade 11.
· Graded performance in math means the actual letter grades that you earned as reported at the end of a school year.
· Math experience is not limited by your letter grades, but reflects how you feel about the experience.
· When asked about other aspects of studying math, focus on your last completed year of math studies.






APPENDIX A
First Interview Questions for ELLs:

1) How long have you been studying in Canada?

·  (2 years,   3 years,  4 years， 5 years and above)

2) How do you rate your math graded performance in your hometown?

· (A,   B,   C,   Failed) 

 
3) How do you rate your math graded performance in present school? 

· (A,   B,   C,   Failed) 

 
4) How do you rate your math experience of learning in your previous school in your 
       hometown?
· (Very easy,   Easy,   Difficult,   Very difficult)


5) How do you rate your math experience of learning in this school?
 
· (Very easy,   Easy,   Difficult,   Very difficult)

6) What is your biggest challenge in your math experience?
7) What do you do when you have difficulty understanding math word problems?
8) How do you get help with the math word problems?
9) How does your math teacher support you in class?
10) What is the most helpful way to enhance your understanding of math word problems?
 


APPENDIX A
 給英語學習學生面談的問題
前言：
讓我解釋一下在面談裡所用的一些詞彙。 我需要你確實明白我所說的。
· 當你被問到你在加拿大唸書多久， 請你告訴我你在這裡完成了多少年的學習， 這個年數也都包括今年。比如， 你在加拿大唸了十班和十一班， 今年是唸十二班， 那麼你是在加拿大唸了三年。
· 當你被問到你的數學的表現， 請你考慮你去年的表現。 比如， 你在唸十二班， 你是用十一班的表現做為標準。
· 數學的等級表現是你的年終成績的實際等級。
· 數學的經驗並不限於等級， 而是你對數學經驗的感受。
· 當你被問到學習數學其他方面的事情， 請你集中在去年的學習表現。










APPENDIX A
給英語學習學生面談的問題
1）  你在加拿大學習了多久？

（ 兩年， 三年， 四年， 五年或以上）

2） 你在故鄉的數學成績的等級是甚麼樣的？

（甲等， 乙等， 丙等， 不及格）

3） 你在目前的學校的數學成績的等級是甚麼樣的？

（甲等， 乙等， 丙等， 不及格）

4） 你在故鄉的學校學習數學方面的經驗是甚麼樣的？
（非常容易， 容易， 困難， 非常困難）
5） 你在目前的學校學習數學方面的經驗是甚麼樣的？
（非常容易， 容易， 困難， 非常困難）
6） 那方面是你學習數學最大的挑戰？

7） 當你遇到不懂數學的應用問題時， 你會做甚麼？

8） 當你在數學應用問題上遇到困難時， 你會如何去得到幫助？

9） 你的數學老師如何幫助你？

10） 你覺得甚麼方法才能有效的幫助你明白數學上的應用問題呢？





APPENDIX B
  Second Interview Questions for ELLs

1) Do you have any additional concerns about your math word problem challenges?

2) Do you have any other advice for your math teachers to support your math education in school?


3) Do you think the math assessment is fair to ELL students in your present school? Please explain.  

4) Do you think you should be allowed to use a dictionary to help your understanding of math word problem during the exam?


5) How do you improve your math reading comprehension skills in general?

第二次給英語學習學生的面談問題


1） 對數學應用題目的挑戰你有否其他的關注？
2） 對數學老師你有否更多的建議？
3） 你認為現在的學校在數學考試上公平嗎？ 請解釋。
4） 你認為在考試時你是否應該容許使用字典來幫助你了解應用題目？
5） 你認為如何提高你對數學的閱讀理解能力?
APPENDIX C
  Interview Questions for ELLs’ Parent/Guardian
1) What was your child’s math performance like in your home country?


2) Did your child have any difficulty learning math in his/her home country?


3) How do you support your child’s math learning in the present school?


4) What type of concerns do you have regarding your child’s learning of mathematical problems and questions?

5) How do you expect the math teachers to support your child’s learning of mathematical concepts/questions/problems in the present school? 

6) In what ways could you as a family member and the child’s math teacher work together to improve your child’s achievement in the math class?

訪問學生家人的問題

1） 你的孩子在老家的數學成績如何？

2） 你的孩子在老家的數學有困難嗎？

3） 現在你如何幫助你的孩子學習數學？


4） 你在那方面擔憂你的孩子現在的數學教育？

5） 你期待現在的數學老師怎樣幫助你的孩子的數學教育？


6） 作為家長，你如何跟數學老師一起幫助你的孩子提高數學成績？


APPENDIX D
  Interview Questions for Math Teachers


1) How many years of education have you received in Canada?

(16 years,    17 years,     18 years     19 years and above) 

2) How do you rate your math graded performance in elementary school?

· (A,   B,   C,   Failed)

3) How do you rate your math graded performance in high school? 

· (A,   B,   C,   Failed)

4) How do you rate your math experience of learning in elementary school?

· (Very easy,   Easy,   Difficult,   Very difficult)

5) How do you rate your math experience of learning in high school?
 
· (Very easy,   Easy,   Difficult,   Very difficult)

6) What is your biggest challenge in your math experience? 
7) What do you do when you have difficulty understanding math word problems?
8) How do you get help with the math word problems?
9) How does your math teacher support you in class?
10) What is the most helpful way to enhance your understanding of math word problems?




APPENDIX E
  Letter of Initial Contact/Recruitment


Students, math teachers, and students’ family members will be invited to participate and
therefore no advertisements or recruitment information will be used prior to the script for obtaining consent.





















APPENDIX F
   Recruitment Letter for Students

June 22nd 2017
THE EXPERIENCES AND PERCEPTIONS OF CANTONESE AND MANDARIN ENGLISH LANGUAGE LEANERS IN AN INDEPENDENT SCHOOL IN GREATER VANCOUVER BC MATHEMATICS CLASSES
 
Hello (the name of the student), 
I am inviting you to participate in a short interview that will take about 15-20 minutes. As part of the graduate program in Special Education at Trinity Western University, I am carrying out a research Project to learn what challenges English Language Leaners may face in their mathematics learning in mainstream classrooms. 
I selected your name from the Carver Christian High School student list as you are the Cantonese or Mandarin English Language Learners, being immersed in the mainstream mathematics classrooms. This letter is to request your participation in a completely voluntary interview; you may refuse to participate the interview by indicating your intention through my contact information below. Also, you can stop participating in this interview anytime during or after the interview. The project has been reviewed by the Trinity Research Ethics Board. If you have any concerns or questions about your rights as a participant you can contact me directly.  
I would like to thank you in advance for your time. 
 
Blessings,


Carol Lam
Masters Candidate in Special Education
Department of Education
Trinity Western University
Telephone: 604-936-7010
carolyeefunlam@gmail.com HELPFUL HINTS: 
(1) Effective email recruitment scripts are concise. Fit all info on a laptop-sized screen. 
(2)  Jane’s script highlights most of the key points found on the attached full Letter of Information & Consent Form 
(3) See how Jane’s 1st line is packed with key study info & she inserts a link to the online survey provider
(4) Whether participants finish the study or withdraw, they’ll still have her email and attached LOI, should they have further questions or concerns about how Jane did her study.
Delete all instruction “balloons” before revising and submitting… 
 



APPENDIX F
  英語學習學生在數學課的學習困難

____________ 同學你好，
我想邀請你參與一個十到十五分鐘簡短的訪問。因為我是聖三一大學教育系
的碩士研究生，我需要做一個關於英語學習學生在數學課上遇到的挑戰。
我從Carver Christian High School 的英語學習學生名單中挑出你是因為你在這個學校學習超過兩年。在主流數學課也待了一段長時間。但是，你可以隨時退出這個訪問。我的這個研究是經過聖三一大學的研究審查部門通過的。如果你有甚麼問題或是想知道多一些參與者的權利，你可以直接電郵給我。
先謝謝你的寶貴時間!
願神祝福你！

林宜芬
碩士研究生
聖三一大學教育系
電話：604-936-7010
電郵：clam@carverchristian.org









APPENDIX G
Recruitment Letter for Parent/guardian

June 22nd 2017
THE EXPERIENCES AND PERCEPTIONS OF CANTONESE AND MANDARIN ENGLISH LANGUAGE LEANERS IN AN INDEPENDENT SCHOOL IN GREATER VANCOUVER BC MATHEMATICS CLASSES
 
Hello (the name of the student's parent/guardian), 
I am inviting you to participate in a short interview that will take about 15-20 minutes. As part of the graduate program in Special Education at Trinity Western University, I am carrying out a research Project to learn what challenges English Language Leaners may face in their mathematics learning in mainstream classrooms. 
I selected your name as you are the parent or guardian of one of the Cantonese or Mandarin English Language Leaners who are being immersed in the mainstream mathematics classrooms. This letter is to request your participation in a completely voluntary interview; you may refuse to participate the interview by indicating your intention through my contact information below. Also, you can stop participating in this interview anytime during or after the interview. The project has been reviewed by the Trinity Research Ethics Board. If you have any concerns or questions about your rights as a participant you can contact me directly.  
I would like to thank you in advance for your time. 
 
Blessings,


Carol Lam
Masters Candidate in Special Education
Department of Education
Trinity Western University
Telephone: 604-936-7010
carolyeefunlam@gmail.com


APPENDIX G HELPFUL HINTS: 
(1) Effective email recruitment scripts are concise. Fit all info on a laptop-sized screen. 
(2)  Jane’s script highlights most of the key points found on the attached full Letter of Information & Consent Form 
(3) See how Jane’s 1st line is packed with key study info & she inserts a link to the online survey provider
(4) Whether participants finish the study or withdraw, they’ll still have her email and attached LOI, should they have further questions or concerns about how Jane did her study.
Delete all instruction “balloons” before revising and submitting… 
 

  Recruitment Letter for Family Member in Chinese
 英語學習學生在數學課的學習困難

____________你好，
我想邀請你參與一個十到十五分鐘簡短的訪問。因為我是聖三一大學教育系的碩士研究生，我需要做一個關於英語學習學生在數學課上遇到的挑戰。
因為你是學生的家長，你對你的孩子在數學學習經驗方面可能願意分享你個人的意見。這信是邀請做一個訪問。這個訪問完全是自願性質，你可以拒絕的。而且你可以隨時退出這個訪問。我的這個項目是經過聖三一大學的研究審查部門通過的。如果你有甚麼問題或是想知道多一些參與者的權利，你可以直接連絡我。
先謝謝你的寶貴時間!
願神祝福你！
林宜芬
碩士研究生
聖三一大學教育系
電話：604-936-7010
電郵：clam@carverchristian.org







APPENDIX H
  Recruitment Letter for Math Teachers

June 22nd, 2017
THE EXPERIENCES AND PERCEPTIONS OF CANTONESE AND MANDARIN ENGLISH LANGUAGE LEANERS IN AN INDEPENDENT SCHOOL IN GREATER VANCOUVER BC MATHEMATICS CLASSES


Hello (the name of the teacher), 
I am inviting you to participate in a short interview that will take about 15-20 minutes. As part of the graduate program in Special Education at Trinity Western University, I am carrying out a research Project to learn what challenges English Language Leaners may face in their mathematics learning in mainstream classrooms. 
I selected your name from the Carver Christian High School teacher list as you are teaching mathematics and working with the Cantonese or Mandarin English Language Leaners who are being immersed in the mainstream mathematics classrooms. This letter is to request your participation in a completely voluntary interview; you may refuse to participate the interview by indicating your intention through my contact information below. Also, you can stop participating in this interview anytime during or after the interview. The project has been reviewed by the Trinity Research Ethics Board. If you have any concerns or questions about your rights as a participant you can contact me directly.  
I would like to thank you in advance for your time. 
 
Blessings,

Carol Lam
Masters Candidate in Special Education
Department of Education
Trinity Western University
Telephone: 604-936-7010
carolyeefunlam@gmail.com


APPENDIX I
  Script for Obtaining Consent For Participants Under 19 Years Old

June 22nd 2017

Dear parents and guardians,
Attached please find details of a study that will be conducted at your school. Your child has been selected as a participant for this project. You are invited to read the details of the letter attached to see if you are interested in having your child participate. Please return the consent form even if you are not interested in the project.
Please return your signed consent form by June 29th 2017.
Thank you so much for your time and consideration,

Carol Yee Fun Lam













APPENDIX J

  Script for Obtaining Consent For all participants over 19 years old including the participants’ family member and the Math teachers participants


June 22nd 2017

Dear participant,
Attached please find details of a study that will be conducted at Carver Christian High school. You have been selected as a participant for this project. You are invited to read the details of the letter attached to see if you are interested in participating this interview. Please return the consent form even if you are not interested in the project.
Please return your signed consent form by June 29th 2017.
Thank you so much for your time and consideration,

Carol Yee Fun Lam





APPENDIX K  HELPFUL HINTS: 
(1) Effective email recruitment scripts are concise. Fit all info on a laptop-sized screen. 
(2)  Jane’s script highlights most of the key points found on the attached full Letter of Information & Consent Form 
(3) See how Jane’s 1st line is packed with key study info & she inserts a link to the online survey provider
(4) Whether participants finish the study or withdraw, they’ll still have her email and attached LOI, should they have further questions or concerns about how Jane did her study.
Delete all instruction “balloons” before revising and submitting… 
 

  Consent Form - For The ELLs Who Are Under 19 Years Old  
THE EXPERIENCES AND PERCEPTIONS OF CANTONESE AND MANDARIN ENGLISH LANGUAGE LEANERS IN AN INDEPENDENT SCHOOL IN GREATER VANCOUVER BC MATHEMATICS CLASSES

Principal Investigator: Carol Yee Fun Lam (BSc, B.Ed.), Department of Educational Studies- Special Education (MA), Trinity Western Univeristy, 604-936-7010, carolyeefunlam@gmail.com

Supervisor: Matthew Etherington PhD., Department of Educational Studies- Special Education (MA), Trinity Western Univeristy,  604-888-7511 ext.3215, matthew.etherington@twu.ca.

Carol Yee Fun Lam is a student in the Masters of Arts in Educational Studies-Special Education (MAES) program at  Trinity Western University in Langley, B.C. This research project is part of a thesis, which is a public document.

Purpose: 
The purpose of this project is to examine the mathematics learning needs of Cantonese and Mandarin English Language Leaners in a small sample of high school students in a British Columbia secondary school.  This study will look at two main questions:

1) Do Cantonese and Mandarin English Language Leaners find mathematics word problems difficult to understand?
2) Do Mandarin English Language Leaners receive language support from mathematics teachers in mainstream classrooms?
Procedures:
As a participant in this study, you child acknowledges that he/she will be asked to read the interview questions by his/herself and take part in a brief interview of 15 to 20 minutes in Mandarin. As a participant in this study, you child should be aware that he/she may decline to answer any question that he/she prefer not to answer.
You should also be aware that you have the option of permitting your child’s interview session to be recorded. Also, you are hereby informed that your child has the right to refuse to participate or withdraw at any time without jeopardy.
The results of the research study will be made available to parents/guardians when the study is complete. An e-mail will be sent to you containing a summary of the findings. No identifying information will be included. The same information may also be shared with the school community in the form of an e-mail.
Potential Risks and Discomforts:
The following psychological and emotional risks are possible:
1) Your child may feel nervous being interviewed by the researcher who is a teacher in their school.
2) Your child may feel uncomfortable talking about his/her language barriers in mathematics learning as he/she may not like to reveal any potential weaknesses.

Potential Benefits to Participants and/or to Society:
1) Your child may have an opportunity to express his/her feelings regarding his/her challenges in learning mathematics in English.
2) The school may have a clearer picture about what difficulties the Mandarin English Language Leaners may experience in a mathematics classroom.
3) The society at large may acquire additional knowledge to support the academic needs of English Language Leaners in schools.

Confidentiality: Any information that is obtained in connection with this study and that can be identified with your child will remain confidential, and will be disclosed only with your permission or as required by law. All documents will be identified only by code number and kept in a locked filing cabinet. Research data will be collected anonymously and names will not be linked with any collected information. Some of the data records will be kept on a computer hard drive that is protected by password. Data may be stored anonymously for future use, but will be purged within one year after the acceptance of my thesis by Trinity Western University. Research participants will not be identified by name in any reports of the completed study.

Contact for information about the study: If you have any questions or desire further information with respect to this study, you may contact the investigator Carol Lam, School of Education, MAES-SPED, at 604-936-7010 or carolyeefunlam@gmail.com. or the faculty advisor, Dr. Matthew Etherington, Department of Educational Studies – Special Education, at 604-888-7511 ext.3215, matthew.etherington@twu.ca.
Contact for concerns about the rights of research participants: If you have any concerns about your child’s treatment or rights as a research participant, you may contact Elizabeth Kreiter in the Office of Research, Trinity Western University at 604-513-2167 or researchethicsboard@twu.ca.

Consent: Your child’s participation in this study is entirely voluntary, and your child may refuse to participate or withdraw from the study at any time without jeopardy to himself/herself in any way. No reasons for withdrawal are needed. Any data collected will be deleted or destroyed if a participant withdraws. If your child would like to withdraw, you may contact the Principal Investigator, Carol Lam at 604-936-7010 or at carolyeefunlam@gmail.com.

Signatures
Your signature below indicates that you have had your questions about the study answered to your satisfaction and have received a copy of this consent form for your own records. 
Your signature indicates you consent to your child’s participation in this study and that your child’s responses will be held strictly anonymous, your child’s name will not be affixed to any record of this study.  
I consent/I do not consent (circle one) to my child’s participation in this study. A copy of the parental consent form will be provided to you. 
My child’s name: _______________________________________________________
Parent/guardian’s Name: ______________________________________ (Please print) 
Parent/guardian’s Signature: ______________________________________________
Date: ________________________________________________________________


Appendix K- Consent form for students under 19 years old
父母/監護人同意書（十九歲以下的研究參與者）
讲广东话和国语的英語學習學生的數學经验和理解
主要研究員：Carol 林宜芬（BSc, B.Ed.） 特殊教育系碩士生， 聖三一西部大學， 604-936-7010，carolyeefunlam@gmail.com

監督員: Dr. Matthew Etherington, 特殊教育系碩士班教授，聖三一西部大學，604-888-7511 ext.3215, matthew.etherington@twu.ca.

Carol 林宜芬是聖三一西部大學特殊教育系的學生。這個研究是論文的一部分， 這論文是一份公開的文件。

宗旨：

這個研究的目的是撿視卑詩省一所中學的普通話英語學習學生的數學的學習需要。 這個研究集中在兩個問題上：
1） 普通話英語學習學生是否在數學的應用問題上遇到理解方面的困難？
2） 普通話英語學習學生有否在課堂上接受數學老師語言方面的幫助？

程序：

作為一個研究參與者，你的兒女需要自己閱讀面談的問題，然後接受一個十五到二十分鐘簡短的面談。作為一個研究參與者，你的兒女應該知道他/她是可以拒絕回答任何的問題。
你也要知道你是有權利選擇被錄音。還有，你是有權利拒絕參與或是退出參與而不會有任何風險。

研究的結果會在研究完成時提供給參與者。有電郵發出給每一個參與者， 將結果的概要公佈。你的兒女的名字絕對不會被公開。同樣的資料也可能會用電郵發給學校。  
潛在的風險和不舒服：
你的兒女可能會遇到以下的心理和情緒的風險： 

1） 你的兒女可能會感到緊張，因為研究員是學校的老師。
2） 你的兒女可能會對他們數學語言的障礙的潛在缺點感到不舒服。

對參與者和社會潛在的利益：

1） 你的兒女可能有一個機會去表達他們在數學方面的英語理解困難。
2） 學校可能對普通話英語學習學生在數學課遇到的困難有更清楚的概念。
3） 整體的社會可能對普通話英語學習學生的學習需要有更多的認識。

保密：任何從研究得來的資料都會絕對保密， 只能在你的同意和法律的要求下才可以公報。 所有的資料都以代號表示， 並存放在文件櫃鎖好。參與者的名字將不會在任何報告中出現。一些存放在電腦硬件的資料都有密碼保管。 保密資料可能會存放供將來使用， 但是在我的論文被聖三一西部大學接納後的一年內， 這些資料會被毀滅。

關於研究的連絡資料：如果你有任何有關這項研究的問題和關注， 你可以聯絡特殊教育系碩士班的Carol Lam。她的電話是604-936-7010， 電郵地址是carolyeefunlam@gmail.org， 或是跟她的特殊教育系大學監督教授Dr. Matthew Etherington 連系，他的電話是604-888-7511 內線3215， 他的電郵地址是matthew.etherington@twu.ca.

有關研究參與者的權益方面問題：如果你對作為研究參與者的權利有任何的關注，你可以跟聖三一西部大學接研究中心的Elizabeth Kreiter 聯繫。她的電話是 604-513-2167， 電郵地址 是 researchethicsboard@twu.ca.

同意：你的兒女在這項研究的參與完全是自願的，你的兒女可以在任何時間拒絕或退出參與都不會有風險。你的兒女不需要提供退出的原因，而你的兒女所提供的資料將會被毀滅。如果你的兒女要退出的話，可以跟研究員聯繫，她的電話是604-936-7010，而她的電郵地址是carolyeefunlam@gmail.org
簽名

你以下的簽名是表示你所有的問題都已經完滿回答。有也會一份同意書的副本。

你的簽名表示你同意你的兒女參與這項研究，他/她的回應將會保密，他/她的名字也不會出現在這研究記錄中。

我 同意 /不同意（請圈一個）我的孩子參與這項目。有一份副本會提供給你。

我的孩子的名字：_______________________________

父母/監護人的名字： ____________________________ (  請寫下名字 )


父母/監護人的簽名：____________________________

日期：_________________________________________







 



Appendix L - Consent Form: For The ELLs Who Are 19 Years Old Or Above
THE EXPERIENCES AND PERCEPTIONS OF CANTONESE AND MANDARIN ENGLISH LANGUAGE LEANERS IN AN INDEPENDENT SCHOOL IN GREATER VANCOUVER BC MATHEMATICS CLASSES

Principal Investigator: Carol Yee Fun Lam (BSc, B.Ed.), Department of Educational Studies- Special Education (MA), Trinity Western Univeristy, 604-936-7010, carolyeefunlam@gmail.com

Supervisor: Matthew Etherington PhD., Department of Educational Studies- Special Education (MA), Trinity Western Univeristy, 604-888-7511 ext.3215, matthew.etherington@twu.ca.

Carol Yee Fun Lam is a student in the Masters of Arts in Educational Studies-Special Education (MAES) program at  Trinity Western University in Langley, B.C. This is a Knowledge Translation project, which is a public document.

Purpose: 
The purpose of this project is to examine the mathematics learning needs of Cantonese and Mandarin English Language Leaners in a small sample of high school students who are from 14 to 20 years old in a British Columbia secondary school.  This project will look at two main questions.
1) Do Cantonese and Mandarin English Language Leaners find mathematics word problems difficult to understand?
2) Do Cantonese and Mandarin English Language Leaners receive language support from mathematics teachers in mainstream mathematics classrooms?
Procedures:
As a participant in this project, you acknowledge that you will be asked to read the interview questions by yourself and take part in a brief interview of 15 to 20 minutes in Cantonese or Mandarin. As a participant in this project, you should be aware that you may decline to answer any question that you prefer not to answer.
You should also be aware that you have the option of permitting your interview session to be audio recorded. The researcher can also use data from an interview that was not audio recorded. Additionally, you are hereby informed that you have the right to refuse to participate or withdraw at any time without jeopardy.
The results of the project will be made available to participants when the study is complete. An e-mail will be sent to each participant containing a summary of the findings. No identifying information will be included.  
Potential Risks and Discomforts:
The following psychological and emotional risks are possible:
1) The participants may feel nervous being interviewed by the researcher who is a teacher in their school.
2) The participants may feel uncomfortable talking about their language barriers in mathematics learning as they may not like to reveal any potential weaknesses.

Potential Benefits to Participants and/or to Society:
1) The participants may have an opportunity to express their feelings regarding their challenges in learning mathematics in English.
2) The school may have a clearer picture about what difficulties the Mandarin English Language Leaners may experience in a mathematics classroom.
3) The society at large may acquire additional knowledge to support the academic needs of English Language Leaners in schools.

Confidentiality: Any information that is obtained in connection with this project and that can be identified with you will remain confidential, and will be disclosed only with your permission or as required by law. All documents will be identified only by code number and kept in a locked filing cabinet. Research data will be collected anonymously and names will not be linked with any collected information. Some of the data records will be kept on a computer hard drive that is protected by password. Data may be stored anonymously for future use, but will be purged within one year after the acceptance of my thesis by Trinity Western University. Research participants will not be identified by name in any reports of the completed study.

Contact for information about the study: If you have any questions or desire further information with respect to this project, you may contact the investigator Carol Lam, School of Education, MAES-SPED, at 604-936-7010 or carolyeefunlam@gmail.com. or the faculty advisor, Dr. Matthew Etherington, Department of Educational Studies – Special Education (MA) at 604-888-7511 ext.3215 or matthew.etherington@twu.ca. 
Contact for concerns about the rights of research participants: If you have any concerns about your treatment or rights as a research participant, you may contact Elizabeth Kreiter in the Office of Research, Trinity Western University at 604-513-2167 or researchethicsboard@twu.ca.
Consent: Your participation in this project is entirely voluntary, and you may refuse to participate or withdraw from the interview at any time without jeopardy to yourself in any way. No reasons for withdrawal are needed. Any data collected will be deleted or destroyed if a participant withdraws. If you would like to withdraw you may contact the Principal Investigator, Carol Lam at 604-936-7010 or at carolyeefunlam@gmail.com.

Signatures
Your signature below indicates that you have had your questions about the project answered to your satisfaction and have received a copy of this consent form for your own records. 
Your signature indicates that you consent to participate in this study, and that your responses will be held strictly anonymous, your name will not be affixed to any record of this project.  
Participant’s Name: ______________________________________ (Please print) 
Participant’s Signature: ______________________________________________
Date: ____________________________________________________________
 







Appendix L – Consent form for students over 19 years or above
同意書：十九歲或以上的參與者

讲广东话和国语的英語學習學生的數學经验和理解 

主要研究員：Carol 林宜芬（BSc, B.Ed.） 特殊教育系碩士生， 聖三一西部大學， 604-936-7010，carolyeefunlam@gmail.com

監督員Matthew Etherington, PhD, 特殊教育系碩士班教授，聖三一西部大學，604-888-7511 ext.3215 , matthew.etherinton@twu.ca

Carol 林宜芬是聖三一西部大學特殊教育系的學生。這個訪問是知識實踐的項目的一部分，是一份公開的文件。

宗旨：

這個項目的目的是撿視卑詩省一所中學的普通話英語學習學生的數學的學習需要。 這個項目集中在兩個問題上：
1)  普通話英語學習學生是否在數學的應用問題上遇到理解方面的困難？
2)  普通話英語學習學生有否在課堂上接受數學老師語言方面的幫助？

程序：

作為一個訪問參與者，你需要自己閱讀面談的問題，然後接受一個十五到二十分鐘簡短的面談。作為一個訪問參與者，你應該知道你是可以拒絕回答任何的問題。

你也要知道你是有權利選擇被錄音。還有，你是有權利拒絕參與或是退出參與而不會有任何風險。
訪問的結果會在研究完成時提供給參與者。有電郵發出給每一個參與者， 將結果的概要公佈。你的名字絕對不會被公開。 

潛在的風險和不舒服：

你可能會遇到以下的心理和情緒的風險： 

1)  參與者可能會感到緊張，因為研究員是學校的老師。
2)  參與者可能會對他們數學語言的障礙的潛在缺點感到不舒服。

對參與者和社會潛在的利益：

1) 參與者可能有一個機會去表達他們在數學方面的英語理解困難。
2) 學校可能對普通話英語學習學生在數學課遇到的困難有更清楚的概念。
3) 整體的社會可能對普通話英語學習學生的學習需要有更多的認識。

保密：任何從這項目得來的資料都會絕對保密， 只能在你的同意和法律的要求下才可以公報。 所有的資料都以代號表示， 並存放在文件櫃鎖好。參與者的名字將不會在任何報告中出現。一些存放在電腦硬件的資料都有密碼保管。 保密資料可能會存放供將來使用， 但是在我的論文被聖三一西部大學接納後的一年內， 這些資料會被毀滅。

關於研究的連絡資料：如果你有任何有關這項目的問題和關注， 你可以聯絡特殊教育系碩士班的Carol Lam。她的電話是604-936-7010, 電郵地址是carolyeefunlam@gmail.org， 或是跟她的特殊教育系大學監督教授Dr. Matthew Etherington 連系， 他的電話是 ， 他的電郵地址是matthew.etherington@twu.ca

有關研究參與者的權益方面問題：如果你對作為這項目參與者的權利有任何的關注，你可以跟聖三一西部大學接研究中心的Elizabeth Kreiter 聯繫。她的電話是 604-513-2167， 電郵地址 是 researchethicsboard@twu.ca.

同意：你在這項目的參與完全是自願的，你可以在任何時間拒絕或退出參與都不會有風險。你不需要提供退出的原因，而你所提供的資料將會被毀滅。如果你要退出的話，可以跟項目經理聯繫，她的電話是604-936-7010，而她的電郵地址是carolyeefunlam@gmail.org

簽名

你以下的簽名是表示你所有的問題都已經完滿回答。有也會一份同意書的副本。

你的簽名表示你同意參與這項目，你的回應將會保密，你的名字也不會出現在這項目記錄中。


參與者的名字： ________________________________ (  請寫下名字 )


參與者的簽名：_________________________________

日期：_________________________________________













APPENDIX M - Consent Form: For The ELL's Parent/guardian
THE EXPERIENCES AND PERCEPTIONS OF CANTONESE AND MANDARIN ENGLISH LANGUAGE LEANERS IN AN INDEPENDENT SCHOOL IN GREATER VANCOUVER BC MATHEMATICS CLASSES

Principal Investigator: Carol Yee Fun Lam (BSc, B.Ed.), Department of Educational Studies- Special Education (MA), Trinity Western Univeristy, 604-936-7010, carolyeefunlam@gmail.com

Supervisor: Matthew Etherington PhD., Department of Educational Studies- Special Education (MA), Trinity Western Univeristy, 604-888-7511 ext.3215, matthew.etherington@twu.ca.

Carol Yee Fun Lam is a student in the Masters of Arts in Educational Studies-Special Education (MAES) program at  Trinity Western University in Langley, B.C. This is a Knowledge Translation project, which is a public document.

Purpose: 
The purpose of this project is to examine the mathematics learning needs of Cantonese and Mandarin English Language Leaners in a small sample of high school students who are from 14 to 20 years old in a British Columbia secondary school.  This project will look at two main questions.  

1) Do Cantonese and Mandarin English Language Learners find mathematics word problems difficult to understand?
2) Do Cantonese and Mandarin English Language Learners receive language support from mathematics teachers in mainstream mathematics classrooms?

Procedures:
As a participant in this project, you acknowledge that you will be asked to read the interview questions by yourself and take part in a brief interview of 15 to 20 minutes in Cantonese or Mandarin. As a participant in this project, you should be aware that you may decline to answer any question that you prefer not to answer.
You should also be aware that you have the option of permitting your interview session to be audio recorded. The researcher can also use data from an interview that was not audio recorded. Additionally, you are hereby informed that you have the right to refuse to participate or withdraw at any time without jeopardy.
The results of the project will be made available to participants when the study is complete. An e-mail will be sent to each participant containing a summary of the findings. No identifying information will be included.  
Potential Risks and Discomforts:
The following psychological and emotional risks are possible:
1) The participants may feel uncomfortable being interviewed by the researcher who is a teacher in their children’s school.
2) The participants may feel uneasy talking about their children’s challenges in mathematics learning as they may not like to reveal any potential weaknesses of their children.

Potential Benefits to Participants and/or to Society:
1) The participants may have an opportunity to express their feelings regarding their children’s challenges in learning mathematics.
2) The society at large may acquire additional knowledge to support the academic needs of the ELLs in schools.

Confidentiality: Any information that is obtained in connection with this project and that can be identified with you will remain confidential, and will be disclosed only with your permission or as required by law. All documents will be identified only by code number and kept in a locked filing cabinet. Research data will be collected anonymously and names will not be linked with any collected information. Some of the data records will be kept on a computer hard drive that is protected by password. Data may be stored anonymously for future use, but will be purged within one year after the acceptance of my thesis by Trinity Western University. Research participants will not be identified by name in any reports of the completed study.

Contact for information about the study: If you have any questions or desire further information with respect to this project, you may contact the investigator Carol Lam, School of Education, MAES-SPED, at 604-936-7010 or carolyeefunlam@gmail.com. or the faculty advisor, Dr. Matthew Etherington, Department of Educational Studies – Special Education (MA) at 604-888-7511 ext.3215 or matthew.etherington@twu.ca.

Contact for concerns about the rights of research participants: If you have any concerns about your treatment or rights as a research participant, you may contact Elizabeth Kreiter in the Office of Research, Trinity Western University at 604-513-2167 or researchethicsboard@twu.ca.

Consent: Your participation in this project is entirely voluntary, and you may refuse to participate or withdraw from the interview at any time without jeopardy to yourself in any way. No reasons for withdrawal are needed. Any data collected will be deleted or destroyed if a participant withdraws. If you would like to withdraw you may contact the Principal Investigator, Carol Lam at 604-936-7010 or at carolyeefunlam@gmail.com.

Signatures
Your signature below indicates that you have had your questions about the project answered to your satisfaction and have received a copy of this consent form for your own records. 
Your signature indicates that you consent to participate in this study, and that your responses will be held strictly anonymous, your name will not be affixed to any record of this project.  
Participant’s Name: ______________________________________ (Please print) 
Participant’s Signature: ______________________________________________
Date: ____________________________________________________________






APPENDIX N - Consent Form For The Math Teachers
THE EXPERIENCES AND PERCEPTIONS OF CANTONESE AND MANDARIN ENGLISH LANGUAGE LEANERS IN AN INDEPENDENT SCHOOL IN GREATER VANCOUVER BC MATHEMATICS CLASSES

Principal Investigator: Carol Yee Fun Lam (BSc, B.Ed.), Department of Educational Studies- Special Education (MA), Trinity Western Univeristy, 604-936-7010, carolyeefunlam@gmail.com

Supervisor: Matthew Etherington PhD., Department of Educational Studies- Special Education (MA), Trinity Western Univeristy, 604-888-7511 ext.3215, matthew.etherington@twu.ca.

Carol Yee Fun Lam is a student in the Masters of Arts in Educational Studies-Special Education (MAES) program at  Trinity Western University in Langley, B.C. This is a Knowledge Translation project, which is a public document.

Purpose: 
The purpose of this project is to examine the mathematics learning needs of Cantonese and Mandarin English Language Leaners in a small sample of high school students who are from 14 to 20 years old in a British Columbia secondary school.  This project will look at two main questions.  
1) Do Cantonese and Mandarin English Language Learners find mathematics word problems difficult to understand?
2) Do Cantonese and Mandarin English Language Learners receive language support from mathematics teachers in mainstream mathematics classrooms?

Procedures:
As a participant in this project, you acknowledge that you will be asked to read the interview questions by yourself and take part in a brief interview of 15 to 20 minutes in Cantonese or Mandarin. As a participant in this project, you should be aware that you may decline to answer any question that you prefer not to answer.
You should also be aware that you have the option of permitting your interview session to be audio recorded. The researcher can also use data from an interview that was not audio recorded. Additionally, you are hereby informed that you have the right to refuse to participate or withdraw at any time without jeopardy.
The results of the project will be made available to participants when the study is complete. An e-mail will be sent to each participant containing a summary of the findings. No identifying information will be included.  
Potential Risks and Discomforts:
The following psychological and emotional risks are possible:
1) The participants may feel uncomfortable being interviewed by the researcher who is a teacher in their children’s school.
2) The participants may feel uneasy talking about their children’s challenges in mathematics learning as they may not like to reveal any potential weaknesses of their children.

Potential Benefits to Participants and/or to Society:
1) The participants may have an opportunity to express their feelings regarding their children’s challenges in learning mathematics.
2) The society at large may acquire additional knowledge to support the academic needs of the ELLs in schools.

Confidentiality: Any information that is obtained in connection with this project and that can be identified with you will remain confidential, and will be disclosed only with your permission or as required by law. All documents will be identified only by code number and kept in a locked filing cabinet. Research data will be collected anonymously and names will not be linked with any collected information. Some of the data records will be kept on a computer hard drive that is protected by password. Data may be stored anonymously for future use, but will be purged within one year after the acceptance of my thesis by Trinity Western University. Research participants will not be identified by name in any reports of the completed study.

Contact for information about the study: If you have any questions or desire further information with respect to this project, you may contact the investigator Carol Lam, School of Education, MAES-SPED, at 604-936-7010 or carolyeefunlam@gmail.com. or the faculty advisor, Dr. Matthew Etherington, Department of Educational Studies – Special Education (MA) at 604-888-7511 ext.3215 or matthew.etherington@twu.ca.

Contact for concerns about the rights of research participants: If you have any concerns about your treatment or rights as a research participant, you may contact Elizabeth Kreiter in the Office of Research, Trinity Western University at 604-513-2167 or researchethicsboard@twu.ca.

Consent: Your participation in this project is entirely voluntary, and you may refuse to participate or withdraw from the interview at any time without jeopardy to yourself in any way. No reasons for withdrawal are needed. Any data collected will be deleted or destroyed if a participant withdraws. If you would like to withdraw you may contact the Principal Investigator, Carol Lam at 604-936-7010 or at carolyeefunlam@gmail.com.

Signatures
Your signature below indicates that you have had your questions about the project answered to your satisfaction and have received a copy of this consent form for your own records. 
Your signature indicates that you consent to participate in this study, and that your responses will be held strictly anonymous, your name will not be affixed to any record of this project.  
Participant’s Name: ______________________________________ (Please print) 
Participant’s Signature: ______________________________________________
Date: ____________________________________________________________
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Appendix Q  
 Written Debriefing Form
Thank you for your participation in the research interview. The purpose of this project is to raise the awareness of the mathematical experience and perceptions of Cantonese and Mandarin English Language Leaners (ELLs) in secondary schools across British Columbia. The researcher is to gather and then disseminate evidence regarding the mathematical experience and perceptions of Cantonese and Mandarin ELLs in math classes.

The researcher hopes that findings in this project can provide mathematics educators with a clearer picture of Cantonese and Mandarin English language learners’ experience and perceptions in mathematics class. With possible suggestions and advice from the Cantonese and Mandarin ELLs, this project would possibly lead to a significant improvement in the future. 

All the information I collected from this interview will remain confidential and will be disclosed only with your permission or as required by law, and there will be no way of identifying your responses in the data archive. In addition to ensuring that your identity is anonymous, all of the data collected will be destroyed within one year of the successful completion of the research Project. In return, I ask that you do not discuss the nature of the project with others who may later participate in it, as this could affect the validity of my project conclusions.   

Your participation is appreciated and may help mathematics educators paying additional attention to modify the language in their mathematics curricula to improve understandability for Cantonese and Mandarin ELLs in all mathematics assessment areas, including word problems.

This project has been granted clearance according to the recommended principles of Canadian ethics guidelines, and Trinity Western University’s policies. If you have any questions or concerns, you are welcome to talk with Carol Lam at 604-936-7010 or carolyeefunlam@gmail.com  of the Trinity Western University Department of Education.  If you have any questions about subjects’ rights, you may contact the Elisabeth Kreiter in the Office of Research, Trinity Western University at 604-513-2167 or researchethicsboard@twu.ca 

If you would like to learn more about this project topic, she suggests the following references:

Abedi, J. & Lord, C. (2001). The language factor in mathematics tests. Applied Measurement   in Education, 14(3). 219-234. doi: 10.1207/S15324818AME1403
Moschkovich, J. (2013). Principles and guidelines for equitable mathematics teaching practices and materials for English language learners. Journal of Urban Mathematics Education, 6(1), 45-57. 
Finally, thank you again for helping me with this project.  


APPENDIX Q
 書面的匯報表

謝謝你參於面談的工作。 這個 項目是為了提起大眾對廣東話和普通話英語學習學生在卑詩省中學的數學學習經驗。研究員會收集資料後傳佈有關廣東話和普通話英語學習學生在數學課學習經驗及理解。
研究員希望這項目的結果可以提供數學老師一個比較清楚的概念， 使他們更了解廣東話和普通話英語學習學生在數學課學習經驗。從普通話英語學習學生的建議中， 這項目可能會對過去有關的研究作出更佳的發展。
我所收集的資料會保密，只在你的允許或在法律要求下才能公開， 你的回應絕對不會被人知道。 為了保證你的身份是守密的， 你的資料在我的項目成功地通過並接受後的一年裡進行毀滅。 在你的一方面， 我也請你不要向其他參與者討論這項目以免影響這項目結果的有效性。
謝謝你的參與， 你可能會幫助數學老師對廣東話和普通話英語學習學生在數學的課程中改善文字的使用， 以提供廣東話和普通話英語學習學生在數學考試中的理解，包括應用問題。 
這項目已經通過聖三一西部大學及加拿大的道德指引。
如果你有任何問題， 歡迎你跟聖三一西部大學教育系的Carol Lam 交流， 她的電話是604-936-7010 或是carolyeefunlam@gmail.com。如果對你的權利有任何的問題， 你可以跟聖三一西部大學的研究中心的Elisabeth Kreiter 交流， 電話是at 604-513-2167 或電郵 researchethicsboard@twu.ca 。
如果你對這個項目有興趣的話， 她建議你閱讀下列的參考資料：
Abedi, J. & Lord, C. (2001). The language factor in mathematics tests. Applied Measurement   in Education, 14(3). 219-234. doi: 10.1207/S15324818AME1403
Moschkovich, J. (2013). Principles and guidelines for equitable mathematics teaching practices and materials for English language learners. Journal of Urban Mathematics Education, 6(1), 45-57.
最後， 再次謝謝你在這項目中的幫助。


APPENDIX R  

Script Explaining Project to Participants

Hello (the name of the student, the family member, and the mathematics teachers),
 I am taking a Master’s degree program in special education from Trinity Western University. This program is very useful for me to learn how to teach effectively and efficiently in a diverse classroom. As part of my learning at school, I am trying to understand what the learning needs in mathematics of the Cantonese and Mandarin English Language Leaners would be in a mainstream math classroom.  With your help I will be exploring the above issue in the next few weeks. I will conduct the interviews with you over the next two months for this specific project. You do not have to participate if you do not want to. If at any time during the interview you may take a break or discontinue the interview without explanation. Do you have any questions? If you wish to participate in this study by taking an interview, would you indicate that now, please?
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What is the Secondary Level English Proficiency (SLEP) Test 2

The Secondary Level English Proficiency (SLEP®) test measures non-native speakers' listening and reading
comprehension abilities.

Who should take the SLEP Test ?

Non-native applicants and students attending American schools take the test as a measure of their skill level in
understanding English communication.

Who uses this test ?

The SLEP test is used primarily in secondary schools as well as by institutions and other organizations worldwide.
School staff can purchase tests, administer them to their applicants and students, score tests locally, and have the
results immediately.

Test results help users make decisions related to: Assignment to ESL classes, Placement in a regular
English-medium program, Exiting an ESL program.
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