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School Leaders’ Perceptions of Teaching and Learning Science and 

Mathematics in a Non-native Language in Lebanon  

 
 

 

Sally Zaatari 
 

 

ABSTRACT 
 

This study explored the school leaders’ perceptions of teaching and learning science 

and mathematics in a non-native language in Lebanon. The theoretical framework was based 

upon four main components derived from the literature: (1) The impact of teaching and 

learning science and mathematics in a non-native language on the academic and linguistic 

performance of learners, (2) the global and sociopolitical perspectives of using a non-native 

language as the medium of science and mathematics instruction, (3) the influence of the latter 

on the cultural identity and the native language, and (4) its influence on the acquisition of 

science and mathematics literacy. The study used grounded theory as its methodology. Data 

sources included a questionnaire and individual interviews with twenty-eight school leaders 

in public, private, and private-free schools in Beirut, Lebanon. Coding followed by 

categorizing the data led to five emergent themes. The school leaders mostly preferred the 

use of English or French as the medium of science and mathematics instruction in Lebanon. 

They highlighted the controversial aspect of the influence of teaching and learning science 

and mathematics in a non-native language on the cultural identity and the native language. 

They also emphasized their role in multilingual contexts and the need for language 

proficiency in the acquisition of scientific and mathematical literacies. They finally explained 

how the use of Arabic can facilitate or hamper the teaching and learning of science and 

mathematics in a non-native language.  

Keywords: School Leaders, Teaching, Learning, Science, Mathematics, Non-native 

Language, Lebanon 
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Chapter One 

Introduction 

This chapter includes an introduction, the purpose of the study, the research 

question that is to be addressed, the rationale, and the significance of the study for 

research and practice.   

1.1 Introduction 

The purpose of this study was to explore the school leaders’ perceptions of 

teaching and learning science and mathematics in a non-native language in Lebanon. 

School leaders are members of the school’s leadership and administrative team 

including principal, director, assistant director, or others who serve in an 

administrative role.   

The choice of a non-native language as the language of science and 

mathematics instruction is highlighted as a controversial issue which results in a 

dilemma (Amin, 2009; Dagher & BouJaoude, 2011; Mustafawi & Shaaban, 2019; 

Rollnick, 2000). While the use of a non-native language as the medium of science 

and mathematics instruction is perceived as a tool that has numerous advantages (Lo 

& Lo, 2014; Sah, 2020; Waswa, 2020), it is also viewed as a threat to the national 

identity, the value of the native language, and the students’ academic performance 

(Al-Harithi, 2012; Dagher & BouJaoude, 2011; May, 2017; Robertson & Graven, 

2019). Consequently, the different perceptions around the choice of the language of 

science and mathematics instruction create an ongoing debate and a constant 

dilemma when deciding which language, native or non-native, is to be used as the 

medium of instruction, given the interplay of political, socioeconomic, and 

educational factors (Amin, 2009; Lo & Lo, 2014).  
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One argument of using a non-native language as a medium of science and 

mathematics instruction is the need to prepare youth to compete in today’s 

multilingual and global world (Albury, 2019; Sah, 2020). Teaching and learning 

science and mathematics in a non-native language is perceived as a necessity to help 

students gain access to modern ideas and technological innovations (Jäppinen, 2005). 

Although several researchers acknowledge the importance of acquiring a second 

language, especially English as a global language in the era of globalization, they 

argue that teaching and learning science and mathematics through a non-native 

language during the early years of schooling creates learning difficulties because of 

the language barrier (Robertson & Graven, 2019; Rollnick, 2000; Sua & Raman, 

2007). As a result, the choice of a non-native language as the medium of instruction 

affects student achievement (BouJaoude & El-Hage, 2016). A body of research 

supports this claim and affirms that using the native language as the language of 

instruction of science and mathematics can be more effective (Al Harithi, 2012; 

Amin, 2009; BouJaoude & Sayah, 2000; Cummins, 2000).  

Moreover, recent studies emphasize the role of the native language in 

supporting the teaching and learning of mathematics (Gervasoni, 2018; Robertson & 

Graven, 2019; Swain & Lapkin, 2013). The researchers claim that teaching and 

learning mathematics in a language other than the students’ native language 

generates linguistic challenges that prevent them from being high achievers in 

mathematics. Accordingly, they suggest that a principled use of the native language 

can help students overcome the challenges they face when the learning of 

mathematics is in a non-native language. The researchers perceive the use of the 

native language as an additional fund of knowledge and an essential cognitive 

resource for mathematical sense-making. Moreover, the use of code-switching 
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strategy facilitates the conceptual understanding of science and mathematics when 

the medium of instruction is a non-native language (Adler, 2001). Nevertheless, the 

assertion of the aforementioned researchers that the native language can facilitate the 

teaching and learning of science and mathematics is contradicted by Lo and Lo 

(2014) who believe that teaching and learning of content subjects such as science and 

mathematics should be in a non-native language for a better acquisition of the non-

native language. 

Furthermore, many researchers are convinced that the choice of a non-native 

language for science and mathematics instruction is the result of colonialism and 

Western influences on language policies, culture, and national identities (Al Harithi, 

2012; Amin, 2009; Fontana, 2017; Martel, 1999; Mustafawi & Shaaban, 2019; 

Robertson & Graven, 2019; Rollnick, 2000). For example, the use of a non-native 

language as the medium of instruction of science and mathematics reflects the 

colonial history of various countries in the Arab region (Cook, 2017). In fact, some 

defenders of the Arabic language assert that Arabic should be the language of science 

and mathematics instruction as Arabic is a basis for, symbol of, national and regional 

identities (Al Harithi, 2012; Mustafawi & Shaaban, 2019).  

In the abovementioned studies, the researchers’ different perceptions 

demonstrate the debatable aspect of the choice of a non-native language as the 

language of science and mathematics instruction. The main goal of this study is to 

explore how the use of a non-native language as the medium of science and 

mathematics instruction is perceived by school leaders in Lebanon.  

Lebanon is a multilingual and a multicultural country where the teaching and 

learning of languages is endorsed and the communication among different cultures is 

promoted (Bacha & Bahous, 2011). The researchers explain that over the past 
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century, the cultural influences in Lebanon fostered the adoption of non-native 

languages, mainly French and English, that exist in the country today along with 

Arabic, the native language. Moreover, one of the general educational objectives in 

the “Plan for Education Reform in Lebanon” that was approved by the Council of 

Ministers in 1994, concentrates on the formation of citizens who master at least one 

non-native language as a means of interaction with international cultures (CRDP, 

1994).  

Furthermore, the use of English or French language as the medium of science 

and mathematics is perceived as one of the major challenges that are inherent to the 

Lebanese educational system (Amin, 2009). Boujaoude and El-Hage (2016) explain 

how the teaching and learning of science and mathematics in English or French is 

affecting the students’ achievement. For instance, results of Lebanon at the Grade 8 

level on Trends in Math and Science Study (TIMSS), international examinations that 

can be used to evaluate the quality of science and mathematics education, show that 

Lebanese students in general score below the international average in science 

(Boujaoude & El-Hage, 2016). The researchers clarify that one of the factors 

resulting in students having lower than desired knowledge and skills in science is the 

students’ weak language skills especially that the language of science instruction is 

English or French, while the mother tongue is Arabic. Another factor that influences 

the students’ performance is the quality of teaching. In fact, many teachers lack non-

native language skills that influence the quality of their teaching because the 

language of science instruction is English or French (Boujaoude & El-Hage, 2016).   

The existing challenges in teaching and learning science and mathematics in a 

non-native language in the Lebanese educational system urge us to turn our attention 

to the role of school leaders as main stakeholders in their schools and to understand 
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their perceptions of the choice of a non-native language as the medium of instruction. 

In fact, an ample amount of research highlights the role of school leaders as 

significant change agents in their communities who can have an important influence 

on school improvement (Marzano et al., 2005; Robinson et al., 2008). Moreover, 

several researchers emphasize the school leaders’ instructional and transformational 

leadership that can enhance the quality of the school’s pedagogy and the 

achievement of its students (Day et al., 2016; Marks & Printy, 2003). Their complex 

and multi-dimensional role includes managing administrative tasks, leading 

instructional programs and resources, and growing leaders from within the school 

(Fisher & Carlyon, 2015). According to Day et al. (2016), when school leadership 

focuses on developing teachers, improving teaching quality, and promoting a 

favorable school climate and culture, it can have a direct influence on academic 

outcomes. Additionally, school leaders are language managers who are responsible 

to manage and govern the school language policies and to address issues depending 

on the culturally and linguistically diverse contexts (Cummins, 2000; Spolsky, 2009).  

Given the significant role of school leaders in their schools and communities, 

researchers shed the light on the importance of inquiring and understanding the 

school leaders’ perceptions (Andersen, 2012; Khan & Afaqi, 2019). These 

researchers believe that school leaders’ perceptions can influence their judgments 

and attitudes which will affect their behaviors and guide their orientations and 

initiatives. For instance, their input and perceptions regarding a language policy may 

affect its integration in the school’s educational system and play a significant role in 

the learners’ outcomes (Celik & Kasapoglu, 2014; Padron & Waxman, 2016). 

Furthermore, school leaders’ perceptions can have a powerful weight on 

policymakers and in implementing district policies which may result in district-level 
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changes (Mustafawi & Shaaban, 2019). 

1.2 Purpose of the Study 

This study aims to gain insight into the school leaders’ perceptions of 

teaching and learning science and mathematics in a non-native language in Lebanon.  

1.3 Research Question  

In this study, the following research question is investigated: 

What are the school leaders’ perceptions of teaching and learning science and 

mathematics in a non-native language in Lebanon? 

1.4 Rationale  

Several studies highlight the debatable and controversial aspect of the choice 

of a non-native language as the language of science and mathematics instruction 

(Amin, 2009; Dagher & BouJaoude, 2011; Mustafawi & Shaaban, 2019; Rollnick, 

2000). However, one of the main concerns that needs a close attention is the limited 

number of research studies that highlight the school leaders’ perceptions of teaching 

and learning science and mathematics in a non-native language. School leaders have 

a potential impact on the implementation of language policies and students’ 

academic success (Menken & Solorza, 2012). In fact, their perceptions of language 

policies can influence how these policies are implemented in their schools and how 

teachers, students, and the community perceive them. Thus, school leaders’ 

perceptions might affect language policies not only within their schools but also 

indirectly outside school. Therefore, exploring their opinions and perspectives 

regarding the use of a non-native language as the medium of science and 

mathematics instruction would be essential. Although researchers emphasize the 

importance of inquiring and understanding the school leaders’ perceptions 

(Andersen, 2012; Khan & Afaqi, 2019), their position regarding teaching and 
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learning science and mathematics in a non-native language is scarce in the literature.  

As an illustration, the educational system in South Africa requires most of its 

students to learn mathematics in a non-native language, mainly English, as a result of 

a colonial history (De Araujo et al., 2018; Robertson & Graven, 2019). Robertson 

and Graven (2019) highlight the role of the educational system to support students in 

developing language proficiency in the non-native language, to encourage a 

constructive use of the students’ native language, and to provide teachers with 

professional development opportunities to understand the use of the native and the 

non-native language in the teaching and learning of mathematics. While Robertson 

and Graven (2019) focus on the need for an educational system that supports its 

students and teachers in a multilingual context, this study emphasizes the school 

leaders’ role as key practitioners who can provide this support in their schools and 

their position regarding the teaching and learning of science and mathematics in a 

non-native language. 

Another example of a multilingual context is Hong Kong, where the medium 

of science and mathematics instruction in secondary schools is in a non-native 

language, mainly English (Lo & Lo, 2014). Whereas the researchers emphasize the 

critical role of the government and the schools to assist teachers in developing 

effective pedagogical skills and to support students in achieving non-native language 

proficiency, this study focuses on the indispensable role of school leaders who can 

contribute to developing a supportive school culture, help students overcome 

challenges, and provide teachers with constructive feedback, resources, and 

opportunities for growth. 

Furthermore, Al Harithi (2012) perceives the choice of a non-native language 

as the medium of science and mathematics instruction in many multilingual contexts 
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in the Arab world as a serious problem because of its political aspect and its negative 

impact on the teaching and learning of science and mathematics. He urges the 

politicians and the educational leaders in the Arab states to reflect on this issue, to 

evaluate the problem, and to fulfill their powerful role in finding the right solutions 

to this matter. As for this study, it focuses on the school leaders’ role as significant 

educational leaders and their perceptions of teaching and learning science and 

mathematics in a non-native language in the Arab states, particularly in Lebanon.  

More researchers engage in questioning the choice of a non-native language 

as the medium of instruction in some of the Arab countries, mainly in Lebanon 

(Amin, 2009; BouJoude & Sayah, 2000; BouJaoude & El-Hage, 2016). These 

researchers perceive teaching and learning science and mathematics in English or 

French as a debatable issue that Lebanese decision-makers are facing today. While 

BouJaoude & El-Hage (2016) emphasize the school leaders’ role as instructional 

leaders as well as managers and community liaisons in their schools, this study sheds 

the light on their powerful position as decision-makers regarding the choice of a non-

native language as the language of science and mathematics instruction in Lebanon.   

The aforementioned examples in different multilingual contexts show that the 

school leaders’ position regarding the choice of a non-native language as the medium 

of science and mathematics instruction is not highlighted enough in the literature. In 

fact, only few studies provide an insight into the school leaders’ perceptions of 

teaching and learning science and mathematics in a non-native language.  

To take a case in point, Manan et al., (2017) draw the attention on the 

perceptions of different stakeholders including school leaders, regarding teaching 

and learning science and mathematics in a non-native language, mainly English, in 

Pakistan. The researchers highlight the connection between the school leaders’ 
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perceptions of the English-medium policy and its implementation in the classrooms. 

They also emphasize the influence of these perceptions on classroom practices. The 

study by Manan et al. (2017) demonstrates the importance of the school leaders’ role 

in the teaching and learning process and their perceptions regarding the use of a non-

native language as a medium of science and mathematics instruction. In the Lebanese 

context, however, many school leaders perceive their role as mainly managerial and 

authoritarian with a lack of focus on the effectiveness of teaching and learning, the 

instructional program, and the school’s curriculum and a limited interference in the 

implementation of norms and policies (Akkary, 2014).  

Moreover, another study by Mustafawi and Shaaban (2019) provides an 

insight into the position of several stakeholders, including school leaders, regarding 

the use of English as a medium of instruction in mathematics, science, and 

technology in the K-12 system in the State of Qatar, as part of an educational reform 

launched in 2003. These school leaders include principals, vice principals, and 

subject matter coordinators. In their study, the researchers emphasize the impact of 

the school leaders’ perceptions on the decision-making throughout the 

implementation of the reform plan. They also show the significant influence of these 

perceptions on policymakers who abandoned the decision of using English as the 

medium of instruction in 2012. In the Lebanese context, school leaders view their 

position as the main link between the school and the higher administrators and 

policymakers but do not perceive themselves as change agents who can challenge the 

existing norms and structures (Akkary, 2014). Therefore, this study highlights the 

significant role of school leaders in their schools through decision-making, 

responding to emerging needs, setting strategic long-term plans with clear goals, and 
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finally, involving teachers and students in a reflective discourse regarding the 

implementation of school policies.   

Furthermore, a body of research emphasizes the role of school leaders as key 

school practitioners whose perceptions can influence the decision-making and affect 

the teaching and learning environment (Andersen, 2012; Celik & Kasapoglu, 2014; 

Khan & Afaqi, 2019; Padron & Waxman, 2016). Nevertheless, while several studies 

provide input on the teachers’ perceptions of teaching and learning science and 

mathematics in a non-native language (Jones & Carter, 2007; Keys & Bryan, 2001), 

research does not shed enough light on exploring the school leaders’ perceptions of 

the choice of a non-native language as a medium of science and mathematics 

instruction. In fact, only few studies explore the school leaders’ perceptions on 

teaching and learning science and mathematics in multilingual contexts. While these 

studies focus on the school leaders’ perceptions of the use of English as the medium 

of science and mathematics instruction in Pakistan (Manan et. al, 2017) and Qatar 

(Mustafawi & Shaaban, 2019), no research provides a clear understanding of the 

school leaders’ perceptions of teaching and learning science and mathematics in a 

non-native language in the Lebanese context, which is where this study comes in 

handful. The present study explores the perceptions of school leaders in Lebanon, a 

different cultural context compared to Pakistan, as described by Manan et al. (2017), 

and Qatar, as discussed by Mustafawi and Shaaban (2019). The study extends the 

literature through making a culture-specific contribution and allowing for conducting 

cross-cultural comparisons among different contexts. 

Finally, the use of a non-native language as the medium of science and 

mathematics instruction needs careful attention in the Lebanese educational system 

(Amin, 2009; Boujaoude & El-Hage, 2016). The researchers shed the light on the 
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students’ and teachers’ challenges because of the choice of a non-native language as 

the medium of science and mathematics instruction in the Lebanese multilingual 

context. Considering these findings, the present study will complement the previous 

ones by bringing in the voice of the school leaders. 

1.5 Significance of the Study 

1.5.1 Significance for Research 

The findings of the study provide insight into the school leaders’ perceptions 

of teaching and learning science and mathematics in a non-native language in 

Lebanon. First, the study reveals areas of similarities and differences among the 

school leaders’ perceptions of the use of a non-native language as the medium of 

science and mathematics instruction in Lebanon. In fact, exploring the school 

leaders’ perceptions can provide present and future school leaders with crucial tools 

to improve their practices and behaviors which will have an important impact on the 

teachers’ proficiency, the students’ achievement, and the schools’ improvement and 

effectiveness (Hallinger & Leithwood, 1994; Marks & Printy, 2003; Robinson et al., 

2008). Second, the findings of the study clarify the conceptual foundation of the 

phenomenon of teaching and learning science and mathematics in a non-native 

language as perceived by school leaders in the Lebanese context and allows 

comparative studies to be conducted among different cultural contexts. Third, the 

findings may provide suggestions for additional research on the challenges that the 

school leaders face while implementing language policies in their schools and the 

ways in which the school leaders can be supported to overcome these challenges. 

Further, it is hoped that the findings of the study provide a nuanced understanding of 

the policies, practices, and ideological forces behind the choice of a non-native 

language as the medium of science and mathematics instruction. Finally, this study 
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may motivate research questions for a situated research agenda in science and 

mathematics instruction through a non-native language in the Arab region.  

1.5.2 Significance for Practice 

This study focuses on exploring the perceptions of school leaders, as key 

decision-makers and practitioners, of the use of a non-native language as the medium 

of science and mathematics instruction in Lebanon. School leaders can use the 

findings of this study to make meaningful changes to their schools’ practices and 

programs through formulating and developing new visions regarding the teaching 

and learning of science and mathematics in a non-native language. In addition, the 

perceptions expressed by the school leaders can enlighten language policymakers, 

curriculum designers, and educational reformists in their efforts to come up with new 

reform or development plans that can serve the Lebanese educational system. In fact, 

since school leaders hold a position that is key to the functioning of their schools and 

to the implementation of a successful reform, educational reform projects cannot 

ignore the school leaders’ position, experiences, and opinions, if they are to succeed 

(Ellili-Cherif & Romanowski, 2013; Leithwood et al., 2004). In addition, school 

leaders play a crucial role in supporting and supervising change initiatives and in 

ensuring that these initiatives are implemented within the school which will in return 

motivate staff, parents, and students to embrace change (Fullan, 2001; Leithwood et 

al., 2004).  

Moreover, the analysis of the school leaders’ perceptions may reveal hidden 

realities which can challenge the benefits of using a non-native language as a 

medium of instruction for science and mathematics in Lebanon. Thus, the lived 

experiences of the school leaders may provide important insights into the language 

policy implementation in Lebanon and perhaps also in other multilingual countries. 
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Additionally, understanding the perceptions of school leaders can help further 

illuminate areas in which the school leaders may require support, such as developing 

their awareness regarding global issues related to science and mathematics 

instruction through a non-native language. The study’s results can also shed the light 

on the debate related to the medium of instruction that is present in Lebanon and thus 

contribute to policy making at the national level.  

Furthermore, this study gives an opportunity to reflect on and analyze the 

theoretical foundation of the language-medium policy and its practice-related 

dimensions within the sociolinguistic and sociocultural landscape of Lebanon, where 

non-native languages, mainly French and English, function as the medium of science 

and mathematics instruction. An analysis of this policy can be critical from overall 

language-in-education perspective in Lebanon. The Lebanese society appears to take 

the choice of a non-native language as the medium of science and mathematics 

instruction for granted without probing the theoretical and contextual complexities 

that underlie this policy in the context of Lebanon. Finally, this study can give 

insights into the language policy dynamics in Lebanon through exploring the school 

leaders’ perceptions of the use of a non-native language as the medium of science 

and mathematics instruction.    
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Chapter Two 

Review of Related Literature 

The purpose of this chapter is to examine the research base on the perceptions 

of the choice of a non-native language as the medium of science and mathematics 

instruction in Lebanon and other multilingual contexts. The chapter starts with a 

review of the theoretical literature that provides overviews of diverse perceptions of 

teaching and learning science and mathematics in a non-native language, including 

theoretical foundations and policy-related practices. The theoretical literature is 

followed by a review of empirical literature that includes the teachers’ and the school 

leaders’ perceptions of the use of a non-native language as the medium of science 

and mathematics instruction in different multilingual contexts.  

2.1 Review of Theoretical Literature 

This section reviews the theoretical literature related to different views of the 

choice of a non-native language as the medium of science and mathematics 

instruction. The section also outlines the controversial and debatable aspects of this 

choice.  

Researchers have long assumed that the choice of a non-native language as 

the medium of science and mathematics instruction in multilingual contexts is a 

debatable issue that leads to different perceptions and perspectives (Amin, 2009; 

Dagher & BouJaoude, 2011; Mustafawi & Shaaban, 2019; Rollnick, 2000). While 

some researchers believe that teaching and learning science and mathematics should 

be in a native language (Al Harithi, 2012; Cummins, 2000), others maintain that 

using a non-native language as the medium of science and mathematics instruction 

has numerous advantages (Genesee, 2008; Lo & Lo, 2014; Sah, 2020; Smith, 2017; 
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Lee, Quinn, & Valdés, 2013; Waswa, 2020).  

More critics show that the use of a non-native language as the medium of 

science and mathematics instruction creates tensions between local and non-native 

languages (Albury, 2019; Amin, 2009; BouJaoude & Sayah, 2000; May, 2017; 

Robertson & Graven, 2019) and generates academic and linguistic difficulties 

(Cummins, 2000; Gervasoni, 2018; Swain & Lapkin, 2013). However, a body of 

research affirms that teaching and learning science and mathematics in a non-native 

language doesn’t have any adverse effects on the development of the students’ native 

language and subject learning through a non-native language (Admiraal et al., 2006; 

Krashen, 1982; Lo & Lo, 2014; Wiesemes, 2009).  

An ongoing debate regarding the choice of a non-native language as the 

medium of science and mathematics instruction persists in the literature. Whereas 

many scholars perceive teaching and learning science and mathematics in a non-

native language as a necessity in today’s multilingual and global world (Albury, 

2019; Amin, 2009; Lo & Lo, 2014; Manan et al., 2017; Piller & Cho, 2013; Sah, 

2020), other researchers offer harsh critiques of this claim and argue that teaching 

and learning science and mathematics is a result of colonialism and Western 

influences on language policies in multilingual countries (Al Harithi, 2012; Fontana, 

2017; Kubota, 2016; Martel, 1999; Park & Wee, 2012; Rollnick, 2000).  

Another aspect of the debate regarding the use of a non-native language as 

the medium of science and mathematics instruction appears in the literature. While 

teaching and learning science and mathematics in a non-native language can threaten 

the cultural identity and undermine the local language (Ennaji, 2005; Lodge, 2016; 

Robertson & Graven, 2019; Sah, 2020; Sah & Li, 2018), it can, on the other hand, 

contribute to the advancement of an individual’s socioeconomic mobility 
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domestically and internationally (Albury, 2019; Piller & Cho, 2013; De Swaan, 

2001) without having a negative impact on the cultural identity and the value of the 

native language in the society (Cummins, 2000; Navés, 2009; Ngugi, 1994; 

Sumaryono & Ortiz, 2004).  

Furthermore, while some researchers perceive teaching and learning science 

and mathematics in a non-native language as an opportunity for students to achieve 

the aspects of science and mathematics literacy (Kuteeva & Airey, 2013; Sandström 

et al., 2013), other researchers argue that the lack of proficiency in the non-native 

language, as the language of science and mathematics instruction, can hamper the 

learning of these subjects (Heliawati et al., 2020; Hu & Gao, 2020; Kibirige & 

Mogofe, 2021).  

The aforementioned different perceptions and ongoing debates regarding the 

choice of a non-native language as the medium of science and mathematics 

instruction invite us to give more attention to the arguments behind these different 

perspectives and to create a deeper understanding.  

The theoretical literature can be synthesized under four components that also 

form the basis of the theoretical framework of this study. The following components 

derive from the research on the researchers’ different perceptions of teaching and 

learning science and mathematics in a non-native language in different multilingual 

contexts, the theories that have been addressed, the policies that have been issued, 

and the key methodologies that have been used in the research into the topic. Each 

component includes key issues regarding the choice of a non-native language as the 

medium of science and mathematics instruction, reports controversial areas 

investigated by researchers, and presents a debate that shows both sides of each issue 

or argument.  
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2.1.1 The Impact of Teaching and Learning Science and Mathematics in a Non-

native Language on the Academic and Linguistic Performance 

There is strong evidence that using the native language as the medium of 

science and mathematics instruction has numerous advantages, far greater than 

instruction in a non-native or a second language (Al Harithi, 2012; BouJaoude & 

Sayah, 2000; Cummins, 2000; Heugh, 2017; Mustafa, 2011). Although several 

researchers believe that using a non-native language as the language of science and 

mathematics instruction can create academic and linguistic difficulties (Cummins, 

2000; Gervasoni, 2018; Thomas, 2009; Rollnick, 2000; Sua & Raman, 2007; Swain 

& Lapkin, 2013), other researchers state that teaching and learning science and 

mathematics in a non-native language has numerous advantages (Genesee, 2008; 

Sah, 2020; Smith, 2017; Lee et al., 2013; Waswa, 2020) and several benefits on the 

students’ cognitive, social, and psychological status (Krashen, 1982; Lo & Lo, 2014; 

Navés, 2009).  

Cummins (2000) sheds the light on the nature of “language proficiency” and 

its relationship to academic achievement. The researcher addresses the issue of the 

level of proficiency in a language that is needed to be able to follow instruction 

through that language. Cummins (2000) affirms that using a native language as the 

language of instruction and assessment helps the learners acquire academic skills 

easily, achieve a better conceptual understanding, and succeed in the examinations. 

Moreover, Mustafa (2011) suggests that teaching and learning in a native language, 

at least till the primary stages, facilitates conceptual understanding, fosters cognitive 

development and critical thinking, and ensures meaningful class participation. To 

take a case in point, within the context of African countries, Heugh (2017) confirms 

that using the native language as the medium of instruction is indispensable during 
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the first 6 to 8 years. Heugh’s (2017) assertion is based on the UNESCO’s (2016) 

recommendation that children need to have access to education through their home 

language/s. Along the same lines, within the context of Arab countries, proponents of 

the Arabic language believe that Arabic should be the language of science and 

mathematics instruction (Al Harithi, 2012; Mustafawi & Shaaban, 2019). The 

researchers affirm that teaching and learning science and mathematics in a native 

language is more effective than in a non-native language, especially during the early 

years of the learners’ primary education. Furthermore, Babaci-Wilhite (2017) 

acknowledges the importance of teaching and learning science in the local language 

in the context of Zanzibar, Tanzania. The researcher argues that using English as the 

medium of science and mathematics instruction is counterproductive and leads to the 

deterioration of the educational quality. Additionally, within the context of Jamaica, 

Lodge (2016) emphasizes the need to use the native language as the medium of 

science instruction to achieve an effective learning.  

Mustafa (2011) argues that a non-native language should be taught as a 

language rather than a medium of instruction. In fact, when learners study major 

subjects, such as science and mathematics, in a language that is different than their 

native language, they can face academic and linguistic difficulties (Al Harithi, 2012; 

Cummins, 2000; Gervasoni, 2018; Thomas, 2009; Robertson & Graven 2019; 

Rollnick, 2000; Sua & Raman, 2007; Swain & Lapkin, 2013; Van Rinsveld et al., 

2016). Al Harithi (2012) explains that teaching and learning in a non-native language 

at the preschool and the elementary levels can harm the development of the learners’ 

native language, the acquisition of the non-native language, and the achievement in 

subject matter areas. The researcher argues that when the teaching and learning is in 

a non-native language at an early stage, the child’s vocabulary is affected which can 
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cause the exposure to language suffocation because of the unavailability of a stock of 

vocabulary.  

For instance, teaching and learning mathematics in a language other than the 

students’ native language generates linguistic challenges that prevent them from 

being high achievers in mathematics (Gervasoni, 2018; Robertson & Graven, 2019; 

Swain & Lapkin, 2013; Waswa, 2020). According to Freeman (2012), when a non-

native language, mainly English, is the sole medium of communication in 

mathematics classrooms, learners cannot express themselves well when answering 

questions in class; instead, they prefer board-work with little or no speaking which in 

turn affects their performance in mathematics. Additionally, teaching and learning 

mathematics in a non-native language can cause academic problems with 

mathematical word problems (Van Rinsveld et al., 2016). This is due to the low 

proficiency in the language of instruction and to the mental load that such tasks 

require from learners. Likewise, teaching and learning science in a non-native 

language, typically considered as a neutral medium of communication, can create 

language and literacy challenges (Amin, 2009). 

 Furthermore, research shows how the use of a non-native language as the 

medium of science and mathematics instruction hampers the communication and 

affects the conceptual understanding (Waswa, 2020). Therefore, the researcher sheds 

the light on the role of administrators in providing a supportive multilingual 

environment through organizing voluntary supplementary classes for students who 

are most affected by the use of a non-native language as the medium of instruction.  

 While the aforementioned body of research supports the claim that teaching 

and learning science and mathematics in a non-native language can create academic 

and linguistic difficulties, other studies provide evidence that using a non-native 
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language as the medium of science and mathematics instruction has many 

advantages. These researchers demonstrate the debatable aspect of the choice of a 

non-native language as the medium of science and mathematics instruction. 

Researchers argue that learning through a non-native language, mainly English, gives 

learners access to the latest innovations in science and mathematics (Waswa, 2020). 

In addition, it facilitates the learning of content knowledge as well as improves the 

students’ communication proficiency in English (Lee et. al, 2013; Sah, 2020; Smith, 

2017). Consequently, students are able to join international universities, some of 

which use English as the sole language of instruction (Waswa, 2020).  

Moreover, learning new languages is considered important and the best way 

to learn them effectively is by using them as the medium of instruction (Lo & Lo, 

2014). The researchers support their claim by explaining that when teaching and 

learning science and mathematics is in a non-native language, students learn the non-

native language incidentally through interacting with their teachers and peers, 

receiving feedback on their language use, and being exposed to meaningful input that 

better suits their needs (Genesee, 2008; Lo & Lo, 2014). Additionally, Krashen’s 

(1982) theory on the acquisition of a second language highlights the importance of 

integrating content with language by having the second language as the main 

language of teaching and learning. Krashen (1982) affirms that acquiring a 

second/non-native language requires cognitive effort for students to unpack the 

meaning of the input being communicated, in an unthreatening and encouraging 

environment. Krashen (1982) views teaching and learning in a second/non-native 

language as a “subconscious” process in which the desire to comprehend input, 

rather than a focus on the linguistics rules, is the main driver of the language 

acquisition. Furthermore, the use of a non-native language as the medium of science 
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and mathematics instruction motivates students to enhance their non-native language 

proficiency, which significantly affects their academic achievement (Krashen, 1982; 

Lo & Lo, 2014; Wiesemes, 2009). These researchers finally affirm that teaching and 

learning in a non-native language do not delay native language proficiency.  

Moreover, students need an unthreatening, authentic, and encouraging 

environment to build up their proficiency in a non-native language (Krashen, 1982; 

Lo & Lo, 2014; Navés, 2009). Therefore, by having the non-native language as the 

main language of teaching and learning science and mathematics, students will be 

able to unpack the meaning of the input being communicated and to genuinely 

engage in negotiating meaning to help make the input more comprehensible. The 

non-native language becomes a tool to comprehend input rather than an end in itself 

with a focus on linguistic rules (European Commission, 2005; Krashen, 1982). The 

European Commission’s (2005) report claims that an excellent way to achieve 

progress in acquiring a non-native language is through using it as the medium of 

instruction.  

More researchers argue that teaching and learning science and mathematics in 

a non-native language creates conditions for naturalistic language learning, provides 

purpose for language use in the classroom, has a positive effect on language learning 

with an emphasis on meaning rather than form, and increases the amount of exposure 

to the target language (Dalton-Puffer & Smit, 2007; Lightbown & Spada, 1999). 

Moreover, the choice of a non-native language as the medium of science and 

mathematics instruction does not affect the students’ academic achievement in these 

subjects (Admiraal et al., 2006; Lo & Lo, 2014). In fact, Jäppinen (2005) supports 

this claim by highlighting the cognitive benefits of using a non-native language as 

the medium of science and mathematics instruction including mental manipulation, 
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flexibility, divergent and creative thinking. Other researchers show the social and 

psychological benefits of teaching and learning in a non-native language such as the 

students’ confidence and positive attitudes towards the non-native language 

(Lasagabaster & Sierra, 2009; Merisuo-Storm, 2006). Finally, different scholars 

assert that using a non-native language as the medium of science and mathematics 

instruction is suitable for all students irrespective of their IQ, learning disabilities 

classification, and socioeconomic status (Genesee, 1987; 2008).  

The aforementioned perceptions of different scholars of the choice of a non-

native language as the medium of science and mathematics instruction confirm the 

controversial and debatable aspect of this choice. Although research shows the 

negative impact of teaching and learning in a non-native language on the students’ 

academic and linguistic performance, it also highlights its benefits on the students’ 

cognitive, social, and psychological status.   

From another perspective, while a body of research shows how teaching and 

learning science and mathematics in a non-native language is perceived as a 

necessity in today’s multilingual and global world (Albury, 2019; Amin, 2009; Lo & 

Lo, 2014; Piller & Cho, 2013; Sah, 2020), other studies provide critiques and 

arguments that teaching and learning science and mathematics is often a political 

decision and a result of colonialism and Western influences on language policies in 

multilingual countries (Al Harithi, 2012; Fontana, 2017; Kubota, 2016; Martel, 1999; 

Park & Wee, 2012; Robertson & Graven, 2019; Rollnick, 2000). 

2.1.2 Teaching and Learning Science and Mathematics in a Non-native 

Language from a Global and Sociopolitical Perspective  

Contemporary research supports the choice of a non-native language as the 

medium of science and mathematics instruction (Albury, 2019; Lo & Lo, 2014; Sah, 
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2020). Non-native languages, mainly English or any other language that is 

considered at the center of today’s global world, are perceived as global languages 

and linguistic instruments for advancing an individual’s socioeconomic mobility 

domestically and internationally (Albury, 2019; Piller & Cho, 2013; Sah, 2020). In 

addition, Amin (2009) agrees that teaching and learning science and mathematics in 

a non-native language offers access to knowledge and prepares youth to compete in 

today’s multilingual and global world. 

Moreover, the review of research and policy-related practices reveals that 

English, as the medium of science and mathematics instruction, is perceived as a 

means of acquiring the linguistic capital, accessing the global economy, and 

achieving social powers and privileges (Manan et al., 2017). For instance, De Swaan 

(2001) confirms that placing the English-medium policy as a priority in many nations 

such as China, the Netherlands, and Argentina is important because of the language’s 

position at the center of the economic, scientific, cultural, and social international 

connectivity.  

In fact, the implementation of language policies that require the use of a non-

native language as the medium of instruction in different multilingual contexts shows 

how teaching and learning science and mathematics in a non-native language is 

perceived as a necessity in today’s global world. For example, English-medium 

policy in the South African multilingual society is considered as a priority because 

English is described as the language of opportunity, power, social status, and 

commerce, which is also a widely spoken international language (Robertson & 

Graven, 2019). Another example of a multilingual context is Finland where the 

teaching and learning of science and mathematics in a non-native language is viewed 

as a necessity to help students gain access to modern ideas and technological 
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innovations (Jäppinen, 2005). Furthermore, the choice of English as the medium of 

science and mathematics instruction in Malaysia enables students to access scientific 

knowledge and resolve graduate unemployment (Sua & Raman, 2007). Moreover, 

the use of French or English as the medium of instruction in Cameroon reflects the 

political, administrative, and economic power of these languages (Abongdia & 

Willans, 2014). Additionally, Mustafawi and Shaaban (2019) confirm that acquiring 

competency in additional languages, particularly English, is an essential requirement 

in today’s modern world to achieve modernization and globalization and provide 

youth with twenty-first century skills. The researchers also explain how English is 

perceived in Qatar as the language of science and scientific discoveries, the language 

of knowledge acquisition, and the lingua franca of communication that enhances the 

students’ chances for succeeding in higher education locally and abroad and for 

competing in an increasingly globalized job market. Finally, the instruction of 

science and mathematics through the medium of a non-native language, mainly 

English or French, in the Lebanese multilingual context, is seen as a need to prepare 

learners for a globalized workplace and to facilitate their access to scientific and 

technological innovations (Amin, 2009).  

Based on the aforementioned theoretical underpinnings and examples of 

policy-related practices, using a non-native language as the main medium of science 

and mathematics instruction is considered as a priority and a necessity in today’s 

global world in many multilingual contexts. Nevertheless, other research studies 

provide strict critiques of this assertion and show that the choice of a non-native 

language as the medium of science and mathematics instruction is a result of 

colonialism and Western influences on language policies, culture, and national 

identities. Many researchers affirm that teaching and learning science and 
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mathematics in a non-native language is a political decision that reflects Western 

perspectives and powers (Al-Harithi, 2012; Robertson & Graven, 2019; Rollnick, 

2000; Mustafawi & Shaaban, 2019).     

The choice of a non-native language as the language of science and 

mathematics instruction is described by scholars as a serious problem because it’s 

politically driven (Al Harithi, 2012; Fontana, 2017). Researchers believe that the 

domination of a non-native language, mainly English, in education implies a 

sociopolitical discourse of power (Kubota, 2016; Lodge, 2016; Park & Wee, 2012). 

They also perceive English as a linguistic tool that supports and restores power 

dynamics. Martel (1999) states that learning in a non-native language is far from 

homogeneous or free from tensions, ambiguities, or conflicts, since it represents 

diverse sociopolitical realities that include ex-colonizer and ex-colonized. It is a 

decision often made on political rather than educational grounds (Rollnick, 2000). In 

different multilingual contexts, the choice of a non-native language is perceived as a 

result of colonialism and Western influences on language policies. 

To take a case in point, Robertson and Graven (2019) highlight the powerful 

sociopolitical perspective that hinders the choice of English as the medium of science 

and mathematics instruction in South Africa. Sah (2020) also sheds the light on the 

link between the foundation of English as the medium of science and mathematics 

instruction and the colonial history in South-Asian multilingual societies such as 

India and Sri Lanka. Moreover, the widespread use of non-native languages in the 

Arab multilingual countries, mainly English or French as the medium of science and 

mathematics instruction, reflects the colonial influences on language policies and the 

growing dominance of international languages in the domains of science and 

technology (Ammon, 2001). For example, the English-medium policy that was 
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implemented in Qatar in 2003 was abandoned in 2012 because English was 

perceived as a non-native colonial language and a threat to Arabic language 

(Mustafawi & Shaaban, 2019). Furthermore, Arabizing the language of instruction of 

science and mathematics in Morocco in 1985 was a way to regain control of 

education from the colonial powers (Dagher & BouJaoude, 2011). Another 

development took place in Egypt, where the non-native language, as a medium for 

science instruction, was removed from the elementary curriculum to protect the 

younger students from non-native influences and to strengthen their national identity 

(Bashshur, 2009). While some of the countries switched to teaching and learning in a 

native language as a means to regain power from colonial influences, in some other 

countries such as Lebanon, the choice of a non-native language as the medium of 

science and mathematics instruction still dominates. In fact, in the Lebanese 

multilingual context, teaching and learning science and mathematics in a non-native 

language, mainly French or English, implies the use of textbooks and resources 

where the content is influenced by Western perspectives and the historical role of 

Arab science and the Muslim civilization are devalued (Dagher, 2009; Yacoubian et 

al., 2017).  

In conclusion, teaching and learning science and mathematics in a non-native 

language can be perceived as a necessity in today’s global and multilingual world or 

as a result of colonialism and Western influences on language policies and national 

identities. Consequently, while in some countries the non-native language-medium 

policy was abandoned as a way to regain control of education from the colonial 

powers and to protect the national identity and the country’s native language, in 

some other countries the choice of a non-native language as the medium of science 
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and mathematics instruction is still considered as an essential requirement to access 

today’s global needs.     

Furthermore, research sheds the light on an additional aspect of the ongoing 

debate regarding the choice of a non-native language as the medium of science and 

mathematics instruction. While an extensive research evidence shows how teaching 

and learning science and mathematics in a non-native language threatens and 

weakens the cultural identity and devalues the native language (Albury, 2019; Al 

Harithi, 2012; Ennaji, 2005; Geo-Jaja, 2013; Lodge, 2016; Sah & Li, 2018), 

defenders of the use of a non-native language as the medium of science and 

mathematics instruction believe that teaching and learning science and mathematics 

in a non-native language doesn’t have negative effects on the cultural identity and the 

value of the native language in the society (Cummins, 2000; Navés, 2009; Ngugi, 

1994; Sumaryono & Ortiz, 2004). 

2.1.3 The Influence of a Non-native Language as the Medium of Science and 

Mathematics Instruction on the Cultural Identity and the Value of the Native 

Language in the Society 

Language and cultural identity are interrelated and native languages in 

specific are crucial for identity-building (Ennaji, 2005). However, neoliberal 

language policies in multilingual contexts impose the use of a global non-native 

language as the medium of instruction which can generate tensions between the non-

native and the native languages (May, 2017). In other words, the tension is between 

the linguistic capital of global languages within the framework of political economy 

and neoliberalism and the authenticity of native languages within the framework of 

cultural preservation (Albury, 2019). On the other hand, a body of research claims 

that the use of a non-native language as the medium of science and mathematics 
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leads to a social, cultural, and economic mobility (Cummins, 2000; Navés, 2009; 

Piller & Cho, 2013; De Swaan, 2001) and doesn’t have any adverse effects on the 

cultural identity, especially if the native language is protected and empowered 

(Babaci-Wilhite, 2017; Navés, 2009; Ngugi, 1994; Sumaryono & Ortiz, 2004).  

Several researchers shed the light on the influence of a non-native language 

as the medium of science and mathematics instruction on the cultural identity in 

different multilingual contexts. As an illustration, Albury (2019) sheds the light on 

an ideological debate about the relationship between Malaysia’s native language and 

English in science and mathematics instruction. While the instrumentalists argue that 

English as the medium of science and mathematics instruction leads to Malaysia’s 

economic development, the traditionalists claim that the country’s culture and native 

language are threatened and weakened by the hegemony of English as a result of 

colonial powers (Albury, 2019). The researcher also highlights the debatable aspect 

of the choice of science and mathematics language of instruction through the 

perceptions of a group of Malaysian youths. While most of the learners prefer 

English as the medium of science and mathematics instruction because the concepts 

and the technical terms used in these fields can be learned more easily and 

authentically, other learners prefer using Malaysia’s native language instead of 

English as the medium of science and mathematics instruction because it preserves 

their cultural identity and sense of belonging (Albury, 2019). Moreover, in some of 

the South Asian countries, namely in Nepal, India, and Pakistan, the use of English 

as a medium of science and mathematics instruction can make bilingual learners 

believe in the superiority of the language of instruction and devalue their native 

language (Sah, 2020). In Nepal specifically, English is perceived as a resource for 

social, cultural, and economic mobility and an important medium of instruction of 



29 

 

future-shaping subjects such as science and mathematics (Sah & Li, 2018). The 

researchers believe that the Nepali language policy emphasizes the value of English 

and devalues the country’s local languages which affects the cultural identity 

negatively.  

Moreover, in South Africa’s context, learners have their education in the 

native language for the first years of schooling only and then by grade 4, they have to 

switch to learning in English (Robertson & Graven, 2019). The researchers describe 

this transition as a dramatic switch because it creates a paradoxical situation for 

people in their own home countries with a limited access to education through the 

native language. South Africa’s native languages risk to be overshadowed and even 

replaced by English, the prestigious international language of power, social status, 

and commerce (Robertson & Graven, 2019). This exclusion of the learners’ native 

languages from classrooms devalues their identity (Cummins, 2001). In fact, the 

problem in the African countries is that the local culture is not included in education 

and the values and traditional knowledge of the African society are replaced by the 

values of the western society (Geo-Jaja, 2013). Moreover, within the context of 

Jamaica, the use of English as the medium of science instruction marginalizes the 

leaners’ mother tongue, the Jamaican Creole, and harms their cultural identity 

(Lodge, 2016). The researcher explains how the choice of English as the medium of 

science instruction affects how the mother tongue is perceived in the society. While 

Jamaican Creole is considered as a sign of poor education and low social class, 

English is highly regarded socially (Lodge, 2016).  

Another example is in the Arab region, specifically in the Moroccan 

multilingual context where French, a powerful post-colonial language, is adopted in 

fundamental sectors and used as the main medium of instruction which leads to the 
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devaluation of the country’s culture and mother tongue (Ennaji, 2005). The use of 

French as the medium of instruction reflects a crisis of identity in Morocco where the 

youth are torn between the strong attachment to the Arab-Muslim culture and a 

favorable attitude to the Western way of life which is considered a means of social 

promotion and upward mobility (Ennaji, 2005). Although Arabic is perceived as a 

marker of cultural identity and national unity and an Arabization policy is 

implemented in Morocco to reduce the continued dependency on the colonizer’s 

language, Arabic is still considered as unfit in the domains of science and technology 

which reflects an underestimation of the potentials of this language (Ennaji, 2005). 

Amin (2009) and Al Harithi (2012) agree that the use of a non-native language as the 

medium of science and mathematics instruction is important to gain access to 

modern ideas and technological innovations, however, it devalues the Arabic 

language that is considered as the basis for, and symbol of, national and regional 

identities. Additionally, according to BouJaoude and Sayah (2000), the use of a non-

native language to access science abolishes the dream of Arabizing science education 

and reinforcing a thriving Arab scientific community. Finally, in the multilingual and 

multicultural Lebanese context, the choice of a non-native language, mainly French 

or English, as the medium of science and mathematics instruction raises 

controversial issues regarding identity and belongingness (Shaaban & Ghaith, 1999). 

Although Arabic is perceived as the most prominent symbol of national identity, it 

struggles against the powerful global non-native languages that are considered as 

symbols of freedom, prestige, technological advances, and cultural openness 

(Shaaban & Ghaith, 1999).  

While teaching and learning science and mathematics in a global and 

powerful non-native language can undermine the local language and devalue the 
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culture, knowledge, and identity (Sah, 2020), it can, on the other hand, contribute to 

the advancement of an individual’s socioeconomic mobility domestically and 

internationally (Albury, 2019; Piller & Cho, 2013; De Swaan, 2001).   

Research shows that teaching and learning science and mathematics in a non-

native language doesn’t have any adverse effects on the cultural identity and the 

value of the native language in a multilingual context (Cummins, 2000; Navés, 

2009). According to Navés (2009), the learners’ home language and culture can be 

acknowledged and supported by allowing learners to use their native language at 

early stages and providing some academic instruction in the learners’ native language 

(Navés, 2009). Cummins (2000) also argues that when the culture and language are 

protected and empowered, learners are readier to acquire the second language. For 

instance, in the context of Zanzibar, Tanzania, Babaci-Wilhite (2017) assert that the 

value of local languages and culture can be protected by giving local languages their 

rightful place in education. According to Ngugi (1994), it is important to decolonize 

the learners’ minds by focusing on local languages which can ensure a good learning 

and protect the learners’ identity and heritage. In addition, Sumaryono and Ortiz 

(2004) emphasize the role of teachers in supporting the students’ native language in 

meaningful ways. The researchers believe that validating the power of the students’ 

native language help students learn a new language while preserving their cultural 

identity.  

Furthermore, while some researchers perceive teaching and learning science 

and mathematics in a non-native language as an opportunity for students to achieve 

the aspects of science and mathematics literacy (Kuteeva & Airey, 2013; Sandström 

et al., 2013), other researchers argue that the lack of proficiency in the non-native 

language, as the language of science and mathematics instruction, can hamper the 
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learning of these subjects (Heliawati et al., 2020; Hu & Gao, 2020; Kibirige & 

Mogofe, 2021).  

2.1.4 The Influence of a Non-native Language as the Medium of Science and 

Mathematics Instruction on the Acquisition of Scientific and Mathematical 

Literacy 

A body of research emphasizes the fundamental role of language in achieving 

scientific and mathematical literary (OECD, 2013; Wright & Domke, 2019; Yore et 

al., 2007). Some researchers perceive non-native languages as the languages of 

science and mathematics and believe that using them as the medium of science and 

mathematics instruction creates an opportunity for students to achieve the aspects of 

scientific and mathematical literacy (Kuteeva & Airey, 2013; Sandström et al., 

2013). However, other researchers believe that the lack of proficiency in the non-

native language, as the language of science and mathematics instruction, hampers the 

learning of these subjects (Heliawati et al., 2020; Hu & Gao, 2020; Kibirige & 

Mogofe, 2021). More researchers support this claim and highlight the need for 

teachers’ competency in scientific and mathematical literacy in the teaching and 

learning of science and mathematics (Webb et al., 2015).  

As described by the Programme for International Student Assessment (PISA), 

mathematical literacy is the individual’s capacity to understand the role of 

mathematics in the world, to formulate, employ, and interpret mathematics in a 

variety of contexts, and to use mathematics as a constructive, concerned, and 

reflective citizen (OECD, 2013). Mathematical literacy is the independent ability to 

use mathematical thinking, construct understanding, solve problems, and act 

critically in a modern, mathematised society (Yore et al., 2007). As for the scientific 

literacy, it is described by PISA as the individual’s ability to use scientific 
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knowledge, identify questions, and draw evidence-based conclusions (OECD, 2013). 

A scientific-literate individual can orally present, write, read and represent, and 

produce an argument, explanation, or description (Yore, Pimm, & Tuan, 2007).  

Moreover, Wright and Domke (2019) emphasize the need to strengthen 

language and literacy along with science content instruction in the elementary grades 

and create new opportunities for young children to engage in learning discipline-

specific language and literacies. Based on sociolinguistic and sociocultural theories, 

the researchers explain how students need these opportunities to learn both the oral 

and written discourse of particular disciplines such as science. They assert that oral 

and written language including reading, writing, using discipline-specific texts, 

explaining, arguing, discussing, asking, and describing, are critical for learning and 

communicating ideas. Therefore, it is important to increase classroom discussions 

and students’ talk time (Wright & Domke, 2019) and equip students with the 

discipline-related vocabulary to be able to communicate and think about disciplinary 

content (Nagy & Townsend, 2012). Moreover, students need to use the language of 

mathematics to communicate their mathematical thinking clearly and express their 

mathematical ideas accurately (National Council of Teachers of Mathematics, 2000). 

Therefore, it is crucial to promote purposeful discussions, reading, and writing that 

are rooted in authentic inquiry and problem solving (Yore et al., 2007). 

In different countries, the development of academic literacy involves two or 

more languages, the native and the non-native languages, and is related to the 

acquisition of disciplinary knowledge (Kuteeva & Airey, 2013). For instance, in the 

Swedish context, Kuteeva and Airey (2013) confirm that using English as the 

medium of science instruction is perceived by scientists as a natural choice and a 

pragmatic reality in educational contexts. Swedish scientists believe that English is a 
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dominant scientific language that prepares the students for reality and enables them 

to gain new insights and knowledge by being creative (Kuteeva & Airey, 2013). In 

addition, the scientists stress on the importance of scientific terminologies in English 

and the lack of these terminologies in Swedish (Kuteeva & Airey, 2013). Moreover, 

Sandström et al., (2013) emphasize four aspects of mathematical literacy in the 

Swedish context, based on the experiences of Grade 5 students after completing 

mathematical activities: (1) reasoning mathematically and using mathematical 

concepts, (2) recognizing the role that mathematics plays in the world, (3) making 

well-founded judgments and decisions, and (4) solving problems set in the learner’s 

life world context.     

Furthermore, when the language of science teaching and learning is not the 

students’ native language, the integration of language into science becomes crucial 

(Kibirige & Mogofe, 2021). Language literacy elements including speaking, reading, 

writing, and comprehension are indispensable for science learning (Kibirige & 

Mogofe, 2021). The learners’ lack of proficiency in the language of instruction 

jeopardizes the learners’ comprehension of written texts and hinders their capacity to 

read and write about scientific knowledge (Hu & Gao, 2020). For instance, in most 

of South Africa’s schools, the teaching and learning of physical sciences is in 

English, which is not the learners’ native language (Kibirige & Mogofe, 2021). The 

researchers assert that the learners’ low English literacy levels hinder their 

understanding of physical sciences and affect their performance in examinations. The 

problem is that language literacy is linked to science learning and if the language 

literacy levels are low, this will impact the learning of science (Kibirige & Mogofe, 

2021). The researchers believe that physical sciences teachers are maybe not trained 

to teach language and lack the competencies to relate language literacy elements to 
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science teaching.  

Due to inadequacies in the language of science instruction, many learners 

face difficulties in understanding science and expressing the content they know 

(Heliawati et al., 2020). According to Vygotsky and Cole (1978), the language 

development is indispensable for achieving an effective learning. Additionally, the 

lack of proficiency in the language of science instruction doesn’t allow the learners 

to explain their scientific ideas and support their claims using a proper 

argumentation, which can lower the conceptualization of science (Kibirige & 

Mogofe, 2021). According to Carrier (2011), argumentation plays a fundamental role 

in building explanations.  

Furthermore, Webb et al., (2015) shed the light on the need for quality 

teacher training for mathematical literacy to serve the needs of South African 

learners. The researchers believe that a curriculum that emphasizes mathematical 

literacy develops the learners’ skills at accessing, using, interpreting, and critically 

assessing numerical information used in real-life contexts. If teachers are aware and 

convinced of the purpose of mathematical literacy, they would use activities that 

involve numerical, graphical, statistical, or spatial mathematical reasoning and 

arguments in their classrooms (Webb et al., 2015). Therefore, professional 

development programs should provide teachers with opportunities to engage in a 

critical reflection about mathematical literacy, its purpose, and the way to teach it 

(Webb et al., 2015).   

In a nutshell, the aforementioned body of research shed the light on the 

importance of language in the teaching and learning of science and mathematics. 

While a body of research emphasizes the use of a non-native as the language of 

science and mathematics to achieve the aspects of scientific and mathematical 
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literacy, the research also addresses the issue of the lack of proficiency in the non-

native language, as the language of science and mathematics instruction, that can 

hamper the learning of these subjects. Consequently, research emphasizes the need 

for teachers’ competency in scientific and mathematical literacy to facilitate the 

teaching and learning of science and mathematics.    

In conclusion, the theoretical literature provides overviews of different 

perceptions of teaching and learning science and mathematics in a non-native 

language, including theoretical foundations and policy-related practices.  

Table 1 highlights key aspects of the theoretical literature, which constitutes 

the theoretical framework of this study. 

  



37 

 

Table 1: Theoretical Framework: Researchers’ Perceptions of Teaching and Learning 

Science and Mathematics in a Non-native Language 

Theoretical 

components 

Perceptions of Researchers 

The Impact of 

Teaching and 

Learning Science and 

Mathematics in a 

Non-native Language 

on the Academic and 

Linguistic 

Performance. 

Teaching and learning 

science and mathematics 

in a non-native language 

can create academic and 

linguistic difficulties 

(Cummins, 2000; 

Gervasoni, 2018; Thomas, 

2009; Rollnick, 2000; Sua 

& Raman, 2007; Swain & 

Lapkin, 2013). 

 

Teaching and learning 

science and mathematics in 

a non-native language has 

numerous advantages 

(Genesee, 2008; Sah, 2020; 

Smith, 2017; Lee et. al, 

2013; Waswa, 2020) and 

several benefits on the 

students’ cognitive, social, 

and psychological status 

(Krashen, 1982; Lo & Lo, 

2014; Navés, 2009). 

Teaching and 

Learning Science and 

Mathematics in a 

Non-native Language 

from a Global and 

Sociopolitical 

Perspective. 

Teaching and learning 

science and mathematics 

in a non-native language is 

a result of colonialism and 

Western influences on 

language policies in 

multilingual countries 

(Fontana, 2017; Martel, 

1999; Rollnick, 2000). 

Teaching and learning 

science and mathematics in 

a non-native language is a 

necessity in today’s 

multilingual and global 

world (Albury, 2019; Amin, 

2009; Lo & Lo, 2014; Piller 

& Cho, 2013; Sah, 2020). 

The Influence of a 

Non-native Language 

as the Medium of 

Science and 

Mathematics 

Instruction on the 

Cultural Identity and 

the Value of the 

Native Language in 

the Society. 

Teaching and learning 

science and mathematics 

in a non-native language 

threatens and devalues a 

country’s cultural identity 

and native language (Al 

Harithi, 2012; Ennaji, 

2005; Lodge, 2016; 

Robertson & Graven, 

2019; Sah & Li, 2018). 

Teaching and learning 

science and mathematics in 

a non-native language 

doesn’t have any adverse 

effects on the cultural 

identity and the value of the 

native language in a 

multilingual context (Navés, 

2009; Ngugi, 1994; 

Sumaryono & Ortiz, 2004). 

The Influence of a 

Non-native Language 

as the Medium of 

Science and 

Mathematics 

Instruction on the 

Acquisition of Science 

and Mathematics 

Literacy. 

 

Using a non-native 

language as the medium of 

science and mathematics 

instruction is an 

opportunity for students to 

achieve the aspects of 

science and mathematics 

literacy (Kuteeva & Airey, 

2013; Sandström, Nilsson, 

& Lilja, 2013). 

The lack of proficiency in 

the non-native language, as 

the language of science and 

mathematics instruction, can 

hamper the learning of these 

subjects (Heliawati, Rubini, 

& Firmayanto, 2020; Hu & 

Gao, 2020; Kibirige & 

Mogofe, 2021). 
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The following section is a review of the empirical research that includes 

empirical studies on the teachers’ and school leaders’ perceptions of the use of a non-

native language as the medium of science and mathematics instruction in different 

multilingual contexts.  

2.2 Review of Empirical Literature on the Teachers’ and School 

Leaders’ Perceptions of Teaching and Learning Science and 

Mathematics in a Non-native Language 

This section presents a review of the empirical literature that sheds the light 

on the teachers’ and school leaders’ perceptions of teaching and learning science and 

mathematics in a non-native language. There is an abundant literature that highlights 

the perceptions of teachers regarding the choice of a non-native language as the 

medium of science and mathematics instruction, whereas research on the school 

leaders’ perceptions of teaching and learning science and mathematics in a non-

native language is limited.  

 Several researchers emphasize the importance of exploring and 

understanding the teachers’ perceptions (Jones & Carter, 2007; Keys & Bryan, 

2001). The researchers affirm that teachers’ perceptions affect their judgments and 

behaviors in the classroom and have a significant impact on every aspect of the 

teaching process, including knowledge acquirement and selection of instructional 

practices. What can be noticed in the literature is the rich input on the teachers’ 

perceptions of teaching and learning science and mathematics in a non-native 

language, the challenges they encounter, and the availability of language support 

systems.   

The following paragraphs highlight the perceptions of science and 

mathematics teachers of their role as subject teachers rather than language teachers 
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and the challenges they face when the teaching and learning of science and 

mathematics is in a non-native language. The review highlights how science and 

mathematics teachers perceive the role of school leaders as essential in implementing 

a supportive educational system and an appropriate language learning environment. 

Furthermore, the empirical literature gives insight into the school leaders’ 

perceptions of teaching and learning science and mathematics in a non-native 

language in specific multilingual contexts. These perceptions show how the use of a 

non-native language as the medium of instruction can be perceived differently.   

2.2.1 Teachers’ Perceptions 

2.2.1.1 The Perceptions of Science and Mathematics Teachers of their 

Role as Subject or Language Teachers. When it comes to teaching science and 

mathematics in a non-native language, teachers face the responsibility to integrate 

language systematically and meaningfully in the context of their content teaching 

(Robertson & Graven, 2019). However, many teachers perceive balancing between 

language and content learning in science and mathematics classrooms as a 

challenging and confusing task (Lee et al., 2013). While some subject teachers are 

equally versed in both content and language teaching, other teachers lack 

pedagogical knowledge on how to balance language and content learning 

(Cammarata & Tedick, 2012). Some few notable examples across different 

multilingual contexts give a clear overview of the challenges that science and 

mathematics teachers face when teaching is in a non-native language. 

For instance, several studies examined the implementation of a language of 

instruction policy in Malaysia in 2003, which made English the medium for 

mathematics and science instruction (Sua & Raman, 2007; Tan, 2011). The main 

objective of these studies was to explore the perceptions of mathematics and science 
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teachers of using English as the medium of instruction. Tan (2011) presents the 

teachers’ perceptions of their role as subject matter teachers with a principal 

pedagogical focus on teaching content and preparing students to achieve good grades 

in the subjects they teach. Mathematics teachers did not perceive language as a 

fundamental priority when learning mathematics. In fact, they expressed a firm belief 

that speed and accuracy at solving assigned problems were the two main abilities 

they worked to develop in their students. Whereas science teachers had beliefs that 

were slightly different concerning language and content learning. They, like the 

mathematics teachers, focused on subject matter teaching in their classrooms. 

However, these teachers realized that since their students were learning in a second 

language, the use of linguistic resources played a crucial role in the pedagogical 

process. Therefore, many of the science teachers used teaching methods that 

encouraged students to speak in English in class, attempted to model scientific 

language for their students, or provided students with more linguistic input related to 

the topic being taught. Based on the perceptions of science and mathematics 

teachers, Tan (2011) concludes that although the schools’ policies in Malaysia 

required the need to work on both mathematics and science content and on language 

skills, neither content teachers nor language teachers were able to systematically 

integrate these two elements into their teaching. As Creese (2005) remarks, language 

and content teachers believe they have separate roles: language teachers engage in 

language work while the subject teachers focus on subject-matter content. Both 

language and subject teachers lack an understanding about how language works to 

create meaning. Therefore, these teachers do not use opportunities for extending 

language work to their full potential.  

Moreover, Robertson and Graven (2019) show the challenges that confronts 
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South Africa’ mathematics teachers when balancing language and content learning in 

mathematics classrooms. Similarly, in the Australian multilingual context, Edmonds-

Wathen (2017) explain how mathematics teachers face difficulties when teaching 

mathematics in a non-native language. The researcher insists on the need for a 

supportive educational environment that provides mathematics teachers with an 

ongoing professional development on the role of language in mathematics 

classrooms. According to Jordaan (2011), when the pivotal role of language in 

education is neglected in curriculum and in teacher-training programs, this results in 

limited language awareness and inadequate teaching methods that lead to students’ 

underachievement. As Barwell (2005) explains, teaching a subject involves a transfer 

of this knowledge from the teacher to the learner, and language is the conduit 

through which the transfer occurs. Accordingly, providing science and mathematics 

teachers with a sustained professional development on the role of language in 

multilingual science and mathematics classrooms is crucial (Robertson & Graven, 

2019; Tan, 2011). 

Jäppinen (2005) sheds the light on the role of administrators in developing a 

language learning environment that supports individual thinking and cognitional 

development. The researcher’s perspective adds weight to the argument that an 

administrator is expected to play a vital role in the context of teaching and learning 

through a non-native language. However, while research emphasizes the teachers’ 

perceptions of teaching and learning mathematics in a non-native language in 

multilingual contexts, it gives a limited attention to the school leaders’ role in a 

multilingual context and their position regarding the choice of a non-native language 

as the medium of instruction. Finally, research sheds the light on the teachers’ 

perceptions of the school leaders’ role as essential in science and mathematics 
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teaching in a non-native language.   

2.2.1.2 Teachers’ Perceptions of School Leaders’ Role. Research 

highlights the elemental need for a school culture where guidance and support are 

promoted, especially when teaching and learning in a non-native language 

(Edmonds-Wathen, 2017; Robertson & Graven, 2019). Based on the Theory of 

Planned Behavior, Jones and Carter (2007) emphasize the need for a school culture 

where a balance between internal (ability, skills, and knowledge) and external 

(opportunity, cooperation, and resources) factors is implemented. In fact, the 

researchers highlight the key role of school leaders who are responsible to provide 

teachers with constructive feedback, resources, and opportunities for growth through 

professional development programs that allow them to develop knowledge and skills. 

Although the role of school leaders is highlighted in research, teachers’ perceptions 

reveal a lack of school leaders’ support in science and mathematics teaching.  

Moreover, the teachers’ perceptions of teaching science and mathematics in a 

non-native language reveal the challenges that they encounter because of their 

inadequate linguistic competence level in the non-native language (Wedikkarage, 

2018). The teachers share the need to receive professional development opportunities 

which clarify how academic language works in the science and mathematics 

classrooms (Dagher & BouJaoude, 2011; Edmonds-Wathen, 2017; Robertson & 

Graven, 2019). In fact, it’s the school leaders’ responsibility to provide a supportive 

environment that can help teachers overcome their challenges when teaching and 

learning of science and mathematics is in a non-native language (Jones & Carter, 

2007). 

Studies in specific multilingual contexts shed the light on the diverse 

perceptions of school leaders of teaching and learning science and mathematics in a 
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non-native language. While some school leaders perceive the choice of a non-native 

language as the medium of science and mathematics instruction as a necessity in 

today’s global world, other school leaders believe that it’s a result of Western 

influences on language policies.  

2.2.2 School Leaders’ Perceptions  

2.2.2.1 School Leaders’ Perceptions of Teaching and Learning Science 

and Mathematics in a Non-native Language from a Global and Sociopolitical 

Perspective. Research shows that understanding the perceptions of school leaders 

play a significant role in the learners’ outcomes, influence the decision-making, and 

affect the teaching and learning environment (Celik & Kasapoglu, 2014). In 

multilingual contexts, school leaders can provide a significant input regarding the 

policy-related decisions of teaching and learning science and mathematics in a non-

native language (Mustafawi & Shaaban, 2019). The following multilingual contexts 

reflect the school leaders’ perceptions of teaching and learning science and 

mathematics in a non-native language as a necessity in today’s global world.  

For instance, in their study on the use of English as the medium of instruction 

in mathematics, science, and technology in the K-12 system in Qatar, Mustafawi and 

Shaaban (2019) focus on the perceptions and positions of different stakeholders, 

including school leaders, regarding the language policy that was launched in 2003 

and banned in 2012. School leaders were principals, vice principals, English 

language coordinators, and math and science coordinators in different schools where 

the language policy is implemented. The different stakeholders highlighted the 

importance of learning an additional language, whether English or any other 

language. They viewed English in particular, as a global language and an effective 

tool for communication in all fields. They also agreed that if learners attain 
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proficiency in English, they can access modern science and technology and higher 

education. In addition, they considered teaching science and mathematics in English 

as a futuristic plan that prepares students for universities and for the increasing global 

job market. Moreover, the Qatari stakeholders affirmed that English has become a 

necessity in today’s modern world. They perceived it as a global lingua franca that 

facilitates different sectors and domains such as business and commerce and allows 

contact with the rest of the world through education and travel. They finally added 

that no harm is done to Arabic by adopting the English-medium policy, because of 

the Arabic language’s rich literary and cultural heritage and on being the language of 

the Holy Qur’an (Mustafawi & Shaaban, 2019).  

Furthermore, a recent study by Sah and Karki (2020) on the perspectives of 

different stakeholders, including administrators, of using English-medium policy in 

Nepal shows a consensus among the stakeholders that English proficiency is 

essential for children as it opens the door for international mobility for their higher 

education and future jobs. Another study presents the perspectives of different 

stakeholders, including a school inspector, regarding the use of English as the 

medium of instruction in Cameroon (Kuchah, 2016). The school inspector is a 

pedagogic inspector who is charge of the promotion of bilingualism and the 

implementation of the English-medium policy. According to the school inspector, 

teaching and learning in French or English promotes the learning of these non-native 

languages which will provide learners with greater opportunities in the job market 

(Kuchah, 2016).   

The aforementioned studies in different multilingual contexts highlight the 

school leaders’ perceptions of teaching and learning in a non-native language as a 

necessity in today’s global and multilingual world. However, a closer examination of 
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the school leaders’ perceptions reveals their beliefs of teaching and learning science 

and mathematics in a non-native language as a result of colonialism and Western 

influences on language policies. 

For instance, Mustafawi and Shaaban (2019) illustrate the convictions of 

some Qatari school leaders that by teaching and learning science and mathematics in 

English, students are exposed to Western values and traditions. These school leaders 

argue that the English-medium policy has a negative impact on the Arabic language, 

as a symbol of individual, social, cultural, and national identity. They also believe 

that this policy leads to ejecting Arabic from academic and general communication 

in science, mathematics, technology, business, banking, and commerce. Some of the 

school leaders affirm that measurements should have been taken to strengthen Arabic 

against the assault from English (Mustafawi & Shaaban, 2019). Ellili-Cherif and 

Romanowski (2013) also explain how stakeholders in Qatar, including school 

leaders, perceive the use of English as the medium of instruction as a threat to the 

Arab identity. In fact, these school leaders are convinced that the English-medium 

policy helps spread Western cultural values that contradict the local culture and lead 

to devaluation of Arabic in the eyes of its speakers, especially leaners.  

Finally, it is interesting to mention how the aforementioned perceptions of 

Qatari school leaders had a powerful influence on policymakers and in the 

implementation of language policies. The school leaders’ criticism, firm position, 

and clear perceptions led to the demise of the language policy and imposed the 

teaching and learning of science and mathematics in the Arabic language again since 

2013. However, the school leaders’ perceptions of teaching and learning science and 

mathematics in a non-native language as a result of colonialism and Western 

influences on language policies were only limited to the context of Qatar. This 
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conclusion highlights a serious limitation in the literature and sheds the light again on 

the need to explore the school leaders’ perceptions in more multilingual contexts.  

On a different note, research on school leaders’ perceptions shows how some 

school leaders support the use of a non-native language as the medium of science and 

mathematics instruction at an early age, while others defend the use of the learners’ 

native language as the language of instruction.     

2.2.2.2 School Leaders’ Perceptions of Teaching and Learning Science 

and Mathematics in a Non-native language at an Early Age. Research provides 

an insight into the school leaders’ diverse positions of teaching and learning in a non-

native language. While a group of school leaders supports the use of a non-native 

language as the medium of science and mathematics instruction at an early age, 

another group of school leaders opposes the aforementioned beliefs and states that at 

an early age, science and mathematics should be taught in the learners’ native 

language (Manan, et al., 2017).        

To take a case in point, in their study on the school leaders’ perceptions of 

teaching and learning science and mathematics in a non-native language in the 

multilingual context of Pakistan, Manan et al. (2017) present the school leaders’ 

beliefs and convictions that children should be exposed to English as the medium of 

instruction at an early age since their minds are sharper than that of the adults and 

therefore, they can acquire the language, as well as the course contents, faster and 

better. Furthermore, Celik and Kasapoglu (2014) provide an overview of the school 

leaders’ perceptions regarding early instruction in a non-native language, mainly 

English, in the Turkish context. Some of the school leaders argue that when English 

instruction begins at an earlier age during the critical period of language teaching, it 

might increase the students’ motivation and encourage them to enjoy the learning 
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process. On the other hand, a group of school leaders think that early instruction in a 

non-native language can lead students to failure. Furthermore, Al Harithi (2012) 

insists that teaching and learning science and mathematics should be in the native 

language at an early age. He is convinced that teaching and learning in the native 

language improves the child’s cognitive abilities and language capabilities. Based on 

scientific resources, he asserts that the perfect age for learning in a non-native 

language is 13 years.  

In conclusion, the school leaders’ perceptions on using a non-native language 

as the medium of science and mathematics instruction at an early age are diverse. 

While several school leaders believe that using a non-native language as a medium of 

instruction at an early age leads students to failure, other school leaders are 

convinced that it contributes to a better and a faster acquisition of the language. What 

can also be noticed is the limited number of studies that explore the school leaders’ 

perceptions of teaching and learning science and mathematics at an early age, which 

highlights a gap in the existing literature.  

2.3 Chapter Summary 

This chapter offered a review of the literature on teaching and learning 

science and mathematics in a non-native language. First, it provided a review of the 

theoretical literature that highlighted the researchers’ different perceptions of the 

choice of a non-native language as the medium of science and mathematics 

instruction and outlined the debatable aspects of this choice. Then, the chapter 

offered a review of the empirical literature that emphasized the teachers’ and school 

leaders’ perceptions of the use of a non-native language as the medium of science 

and mathematics instruction in different multilingual contexts. It also shed the light 

on a gap in the literature, related to a research question that is the lack of school 
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leaders’ perceptions of teaching and learning science and mathematics in a non-

native language in the Lebanese context. In the next chapter, the research 

methodology will be detailed. 
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Chapter Three 

Methodology 

The present study investigated the school leaders’ perceptions of teaching and 

learning science and mathematics in a non-native language in Lebanon. It also aimed 

to analyze the Lebanese school leaders’ perceptions based on the theoretical 

framework that has been constructed from the literature. This qualitative study 

utilized grounded theory with the purpose of generating a theory particular to the 

context under study. This chapter justifies the proposed methodology in question and 

provides details about the design of the study.   

3.1 Research Question 

In this study, the following research question was investigated: 

What are the school leaders’ perceptions of teaching and learning science and 

mathematics in a non-native language in Lebanon?  

3.2 Paradigm Choice 

This study employed a qualitative research design to gain an understanding of 

the phenomenon of teaching and learning science and mathematics in a non-native 

language as perceived by school leaders in Lebanon. The qualitative research was 

based on an interpretive paradigm that rests, in part, on an interactionist and socially 

constructed ontology and on an epistemology, that recognizes the importance of 

understanding a situation through the eyes of the participants (Cohen et al., 2018). 

Furthermore, this qualitative research allowed to explore the participants’ inner 

experiences, determine how meanings are formed through and in culture, and 

discover rather than test variables (Corbin & Strauss, 2008).  
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3.3 Methodology 

This study was exploratory and descriptive in nature. It aimed at producing a 

thick description of the perceptions of school leaders of teaching and learning 

science and mathematics in a non-native language in Lebanon and developing a 

grounded theory. Providing a thick description of the data was through giving 

detailed interpretations of the cultural context and human actions and behaviors 

(Geertz, 1973). As for the grounded theory, it is originally proposed by Glaser and 

Strauss (1967) and seeks to develop theory that is grounded in data which have been 

collected and analyzed thoroughly and systematically (Charmaz, 2006). In other 

words, the theory is derived inductively from the analysis of the phenomenon under 

study (Strauss & Corbin, 1990). Therefore, the grounded theory is different from 

other approaches used in social sciences research where a hypothesis is pre-

determined, and a theory pre-exists its testing (Cohen et al., 2018). Finally, the 

grounded theory methodology directed, managed, and structured my data collection. 

It helped construct a unique analysis of my data. It also facilitated the conduct of 

qualitative inquiry.  

3.4 Study Participants 

The study’s main objective was to explore the perceptions of school leaders 

regarding the use of a non-native language as the medium of science and 

mathematics instruction in Lebanon. Accordingly, a diverse pool of school leaders 

was recruited from different types of schools (private, private-free, and public) 

having different school cultures and implementing a variety of language policies. 

Created in 1956, private-free schools are fully supported by the Lebanese 

government to offer free private education to underprivileged children (Fontana, 

2017). Seven private schools, five private-free schools, and five public schools were 
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approached to recruit school leaders. The participant schools’ types, programs, and 

language policies were presented in the appendices (see Appendix 1). In addition, a 

code was given to each school to show its number and type. Fifteen out of seventeen 

schools follow the Lebanese Baccalaureate program, three schools follow the French 

program, and two schools follow the International Baccalaureate program. The 

medium of science and mathematics instruction in sixteen schools is English, French, 

or both. Only one school uses Arabic as the medium of science and mathematics 

instruction till grade three. Then, starting grade four, the teaching and learning of 

science and mathematics is in English. 

Moreover, school leaders were members of the school’s leadership and 

administrative team including director, assistant director, or others who serve in a 

leadership role. They were experienced individuals who have gained three or more 

years of leadership experience and developed expert knowledge regarding the 

implementation of language policies. At the time of the data collection, the Ministry 

of Education in Lebanon and some of the private-free and public schools were on 

strike. Consequently, I started the data collection by contacting seven private schools 

to invite two to three school leaders in each school to participate in the study. The 

data collection process in private schools needed around two months to be completed 

(December 2021 and January 2022). After the strike was over, I was able to 

coordinate with five private-free schools and approach two school leaders in each 

school. Although I was informed that the estimated time to have the Ministry of 

Education’s approval to approach public schools is fifteen working days, I received 

the approval after around two months from submitting the application because of the 

strike that took place. The application was submitted in January 2022 and the 

approval was received in March 2022. When I received the approval to approach 
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several public schools, I contacted five public schools and reached two school 

leaders from each public school. I completed the data collection in public schools in 

two weeks during which I shared the questionnaires and conducted interviews with 

ten school leaders (April 2022). Although thirty-five school leaders were approached 

in different types of schools, only thirty-one school leaders participated in the study. 

Additionally, school leaders had different leadership positions at their schools and 

different numbers of years of leadership experience.  

The following Table 2 presents the school leaders’ different leadership 

positions at their schools.  

Table 2: The School Leaders’ Leadership Positions 

 Number of School Leaders 

N = 31 Leadership Position 

Director 7 

Science coordinator 4 

Mathematics Coordinator 3 

Headmistress  3 

Head of Department 2 

Head of Department and Coordinator 1 

Assistant director and Mathematics Coordinator 1 

Assistant director and PYP coordinator 1 

PYP coordinator 1 

Science and Mathematics Coordinator 1 

PYP, Science, and Mathematics Coordinator 1 

Subject Coordinator 1 

Language Trainer 1 

English Coordinator 1 

Mathematics Trainer  1 

Coordinator 1 

Leadership Role (not specified) 1 

 

The following Table 3 shows the number of the school leaders’ years of 

leadership experience.   
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Table 3: The School Leaders’ Years of Leadership Experience 

 Number of School Leaders 

N = 31 Number of Years of Leadership 

Experience 

3 < n < 5 12 

n > 9 9 

n < 3 3 

6 < n < 8 2 

n = 5 2 

n = 9 1 

n = 8 1 

n = 6 1 

 

While thirty-one school leaders participated in the study, only the school 

leaders who have gained three or more years of leadership experience were selected. 

Consequently, the study involved twenty-eight school leaders. The profiles of the 

thirty-one school leaders including their gender, years of leadership experience, the 

type of the school where they are currently working, and their leadership role in that 

school, were summarized in the appendices (see appendix 2). Additionally, a code 

represented each school leader’s number including the school’s code, if applicable. 

For example, “SL1S1P” is the code of school leader number 1, recruited from a 

private school (S1P); “SL4” is the code of school leader number 4 whose school type 

is anonymous; “SL8S9Pf” is the code of school leader number 8, recruited from a 

private-free school (S9Pf); “SL22S17Pb” is the code of school leader number 22, 

recruited from a public school (S17Pb); etc. The school leaders who could not be part 

of the study because they had fewer than three years of leadership experience were 

“SL14S1P”, “SL28S16Pb”, and “SL30S14Pb”.  

The gender of the school leaders was another criterion that affected the 

selection process. Research shows how gender has an influence on leadership views 

and practices (Christman & MacClellan, 2008; Spillane & Hunt, 2010). Although 

efforts were made to have equal numbers of male and female school leaders as 
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participants, the number of female school leaders was higher. While twenty-six out 

of thirty-one school leaders were females, only five school leaders were males. 

Finally, the background of each school leader was provided in the appendices (see 

Appendix 3).    

The following section presents the data sources. It explains how the 

questionnaires and interviews were used to collect data and how the questionnaires’ 

and interviews’ questions were created based on the study’s theoretical framework.    

3.5 Data Sources 

The research journey started with gathering data to achieve a thick 

description of the topic under study, build a significant analysis, and generate a 

strong grounded theory. Grounded theory tools such as open-ended questionnaires 

and in-depth individual interviews were used to collect rich and sufficient data and to 

provide an accurate and truthful interpretation of my participants’ views, actions, and 

meanings. These tools allowed me to reach the school leaders, gain their trust, and 

obtain solid data from them. They also helped me answer my research question with 

originality and directness.  

First, after securing IRB approval, I approached potential participants with 

letters and invited them to participate in my research study. In this letter, I informed 

each participant that there are no known risks, harms, or discomforts associated with 

this study beyond those encountered in normal daily life. I also clarified how the 

risks will be minimized by ensuring the anonymity of the participant's identity and 

answers. In addition, I clearly stated that the hard copy records will be highly 

protected and the electronic records will be safely stored in my computer files 

throughout the research process. I finally confirmed that after the completion of the 

study, these records will be deleted.  
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What is provided next is an explanation of how the questionnaire’s open-

ended questions were created based on the study’ theoretical framework and used to 

collect data.    

3.5.1 Questionnaires 

Questionnaires’ open-ended questions derived from the study’s theoretical 

framework. The first question of the questionnaire required from the school leaders 

to describe the language policy adopted in their schools. Research highlights the 

importance of the school leaders’ input regarding their school’s language policy 

(Celik & Kasapoglu, 2014; Padron & Waxman, 2016). As for the second question, it 

invited the school leaders to reflect on the reasons behind implementing a non-native 

language-medium policy for science and mathematics in multilingual contexts, 

particularly in Lebanon. In Arab countries, including Lebanon, the use of a non-

native language as the medium of science and mathematics instruction is perceived 

as the result of cultural (Bacha & Bahous, 2011) and colonial (Ammon, 2001) 

influences on language policies over the past century. Moreover, the non-native 

language-medium policy in Lebanon is viewed as a necessity to prepare learners for 

a globalized workplace and facilitate their access to scientific and technological 

innovations (Amin, 2009).  

Furthermore, the questionnaire’s third question originated from the 

researchers’ different perspectives regarding the choice of a non-native language as 

the medium of science and mathematics instruction and gave the school leaders the 

opportunity to share their position towards this choice. In fact, some researchers 

agree with using a non-native language as the medium of science and mathematics 

instruction because it gives learners access to the latest innovations in science and 

mathematics and the opportunity to join international universities (Lee et al., 2013; 
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Sah, 2020; Smith, 2017; Waswa, 2020), promotes the individual’s socioeconomic 

mobility domestically and internationally (Albury, 2019; Piller & Cho, 2013; Sah, 

2020), and fosters the access to modernization, globalization, and social powers and 

privileges (Amin, 2009; Manan et al., 2017; Mustafawi & Shaaban, 2019). However, 

other studies show how using a non-native language as the medium of science and 

mathematics instruction can lead to failure by causing academic and linguistic 

difficulties (Al Harithi, 2012; Cummins, 2000; Gervasoni, 2018; Thomas, 2009; 

Robertson & Graven 2019; Rollnick, 2000; Sua & Raman, 2007; Swain & Lapkin, 

2013; Van Rinsveld et al., 2016). More studies also argue that using a non-native 

language as the medium of science and mathematics instruction is a political decision 

that reflects Western perspectives and colonial powers (Al Harithi, 2012; Fontana, 

2017; Kubota, 2016; Martel, 1999; Park & Wee, 2012; Robertson & Graven, 2019; 

Rollnick, 2000). 

Furthermore, the fourth question of the questionnaire requested from the 

school leaders to share their views regarding the impact of the teaching and learning 

of science and mathematics in a non-native language on the students’ acquisition in 

that language. This question arises from the researchers’ beliefs that teaching and 

learning science and mathematics in a non-native language encourages students to 

learn new languages (Lo & Lo, 2014) and to improve their communication 

proficiency in these languages (Lee et al., 2013; Sah, 2020; Smith, 2017) which will 

have a positive impact on their academic achievement (Krashen, 1982; Lo & Lo, 

2014; Wiesemes, 2009). Nevertheless, the aforementioned arguments are opposed by 

Al Harithi (2012) who believes that teaching and learning in a non-native language at 

an early age can harm the acquisition of the non-native language by affecting the 

child’s vocabulary and causing language suffocation because of the unavailability of 
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a stock of vocabulary.  

Additionally, the fifth question of the questionnaire addressed the relation 

between the language of science and mathematics instruction and the students’ 

scientific and mathematical literacy. While several researchers assert that using a 

non-native language as the medium of science and mathematics instruction is an 

opportunity for students to achieve the aspects of science and mathematics literacy 

(Kuteeva & Airey, 2013; Sandström et al., 2013), other researchers argue that the 

lack of proficiency in the non-native language, as the language of science and 

mathematics instruction, can hamper the learning of these subjects (Heliawati et al., 

2020; Hu & Gao, 2020; Kibirige & Mogofe, 2021).  

The sixth question of the questionnaire required from the school leaders to 

reflect on the influence that a non-native language, as the medium of science and 

mathematics instruction, can have on the students’ cultural identity and sense of 

belonging. A body of research confirms that teaching and learning science and 

mathematics in a non-native language can threaten and devalue a country’s cultural 

identity and native language (Al Harithi, 2012; Ennaji, 2005; Lodge, 2016; 

Robertson & Graven, 2019; Sah & Li, 2018; Shaaban & Ghaith, 1999). However, a 

group of researchers assert that the use of a non-native language as the medium of 

science and mathematics instruction doesn’t have any adverse effects on the cultural 

identity and the value of the native language in a multilingual context, especially if 

the native culture and language are protected and empowered (Navés, 2009; Ngugi, 

1994; Sumaryono & Ortiz, 2004).  

As for the seventh and final question of the questionnaire, this question 

highlighted the role of the native language in the teaching and learning of science 

and mathematics. It invited the school leaders to share their position regarding the 
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use of a native language as the medium of science and mathematics instruction. In 

fact, researchers believe that using a native language as the language of science and 

mathematics instruction and assessment helps learners acquire academic skills easily, 

achieve a better conceptual understanding, participate meaningfully in class, advance 

their cognitive and critical thinking, and succeed in the examinations (Cummins, 

2000; Mustafa, 2011). Al Harithi (2012) and Heugh (2017) also confirm that learning 

science and mathematics in a native language is indispensable during the first 6 to 8 

years. Heugh’s (2017) assertion is based on the UNESCO’s (2016) recommendation 

that children need to have access to education through their home language/s.  

Furthermore, the questionnaire that included the aforementioned open-ended 

questions was detailed in the appendices (see Appendix 4). This questionnaire was 

shared with the participants as a Google form by email or as a hard copy as per their 

request. Contemporary research highlights the importance of E-questionnaires, 

especially with the technological changes and advances that have occurred recently 

(Cohen et al., 2018). In addition, E-questionnaires reduce costs and the time taken to 

distribute, complete, gather, and process data, overcome spatial and temporal 

constraints, and give participants the option to complete the questions over time and 

anywhere (Cohen et al., 2018). The estimated time for completing the questionnaire 

by each participant was around twelve minutes. 

Finally, the participants in this study had the right to skip answering a 

question or to withdraw from the research at any time without penalty. They also had 

the choice to remain anonymous if they chose to complete the questionnaire only. 

However, the school leaders who agreed to participate in a follow-up interview for 

an in-depth conversation regarding the topic shared their email address for further 

communication.  
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What is provided next is a description of how the interview’s questions 

derived from the study’ theoretical framework and were used to collect data.   

3.5.2 Interviews  

Individual semi-structured interviews with open-ended questions were used 

as another tool for data collection in this study. The interview questions were aligned 

with the questionnaires’ questions and the theoretical framework of the study. The 

use of individual interviews led to an in-depth exploration of the perceptions of 

school leaders of the choice of a non-native language as the medium of science and 

mathematics instruction in Lebanon. The list of the interview questions is presented 

in the appendices (see Appendix 5).  

The first interview question invited the school leaders to reflect on their role 

in the development of the language policy in their school. This question results from 

research that sheds the light on the school leaders’ important input regarding the 

language policy in multilingual contexts (Celik & Kasapoglu, 2014; Padron & 

Waxman, 2016). The researchers explain how school leaders’ perceptions regarding 

a language policy may affect its integration in the school’s educational system and 

play a significant role in the learners’ outcomes. As for the second question of the 

interview, it requested from school leaders to describe their responsibilities in the 

implementation of the language policy in their schools. Akkary (2014) and Manan et 

al. (2017) highlight the importance of the school leaders’ role in the teaching and 

learning process in multilingual schools and the influence of their perceptions 

regarding the use of a non-native language as a medium of science and mathematics 

instruction on the implementation of language policies.  

Furthermore, a body of research emphasizes the impact of the school leaders’ 

perceptions on their judgements and attitudes which can affect their behaviors and 
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guide their orientations and initiatives (Andersen, 2012; Celik & Kasapoglu, 2014; 

Khan & Afaqi, 2019; Padron & Waxman, 2016). The aforementioned studies guided 

the interview’s third question that gave the school leaders an opportunity to assess 

the impact of their perceptions on the way they implement the non-native language-

medium policy in their schools. Additionally, the interview’s fourth question invited 

them to look back on their experiences as school leaders and reflect on possible 

events or situations where their position towards using a non-native language as the 

medium of science and mathematics instruction led to a change. In fact, research 

shows that school leaders’ perceptions can influence the decision-making (Andersen, 

2012; Celik & Kasapoglu, 2014; Khan & Afaqi, 2019; Padron & Waxman, 2016) 

and have a powerful weight on policymakers and in implementing district policies 

which may result in district-level changes (Mustafawi & Shaaban, 2019). 

The interview’s fifth question invited the school leaders to describe the 

benefits of learning science and mathematics in a non-native language. This question 

arises from the researchers’ beliefs that the use of a non-native language as the 

medium of science and mathematics instruction has numerous benefits on the 

students’ cognitive, social, and psychological status (Krashen, 1982; Lo & Lo, 2014; 

Navés, 2009). Furthermore, the interview’s sixth question requested from the school 

leaders to share their reflections on the effects of a non-native language as the 

medium of science and mathematics instruction on the development of the students’ 

native language. Some researchers defend the use of the non-native language as the 

medium of science and mathematics instruction and assert that teaching and learning 

science and mathematics in a non-native language doesn’t have any adverse effects 

on the development of the students’ native language and do not delay native 

language proficiency (Admiraal et al., 2006; Krashen, 1982; Lo & Lo, 2014; 
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Wiesemes, 2009). However, other researchers believe that teaching and learning 

science and mathematics in a language that is different than the students’ native 

language leads to academic and linguistic difficulties (Al Harithi, 2012; Cummins, 

2000; Gervasoni, 2018; Thomas, 2009; Robertson & Graven 2019; Rollnick, 2000; 

Sua & Raman, 2007; Swain & Lapkin, 2013; Van Rinsveld et al., 2016). 

Accordingly, the seventh question served as an opportunity for school leaders to 

think of a student who faced learning difficulties in science and/or mathematics 

because of the use of a non-native language as the medium of instruction and then, to 

describe these difficulties and the way they could manage the situation.  

Next, the eighth question of the interview invited the school leaders to share 

their beliefs on whether the increased exposure to a non-native language as the 

medium of science and mathematics instruction and to Western resources influences 

the students’ sense of their cultural identity. While the use of a non-native language 

as the medium of science and mathematics instruction is perceived as a tool that has 

numerous advantages (Lo & Lo, 2014; Waswa, 2020), it is also viewed as a threat to 

the national identity and the value of the native langue (Al-Harithi, 2012; Dagher & 

BouJaoude, 2011; May, 2017; Robertson & Graven, 2019). Actually, research shows 

that the imperialistic aspect of a non-native language, as the language of science and 

mathematics instruction, devalues the culture, knowledge, and identity (Sah, 2020) 

and spreads Western cultural values that contradict the local culture (Ellili-Cherif & 

Romanowski, 2013). As for the interview’s ninth question, it was only addressed to 

school leaders in schools where the language policy imposes the transitioning from a 

native to a non-native language as the medium of science and mathematics 

instruction in elementary. According to Robertson and Graven (2019), this transition 

is a dramatic switch that creates a paradoxical situation for people who have a 
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limited access to education through the native language of their own home countries.  

Moreover, the interview’s tenth question invited the school leaders to think of 

the consequences that the use of a native language as the medium of science and 

mathematics instruction can have on the students’ conceptual understanding in these 

subjects. Cummins (2000) and Mustafa (2011) suggest that teaching and learning 

science and mathematics in the learners’ native language fosters their cognitive 

development and critical thinking, enhances their participation in class, and help 

them achieve a better conceptual understanding and successful results. The 

interview’s eleventh and final question requested from the school leaders to give 

their opinions regarding the use of the code-switching strategy or a principled use of 

the native language in a multilingual classroom where the teaching and learning of 

science and mathematics is in a non-native language. According to several 

researchers, a significant amount of initial literacy and numeracy development in the 

students’ native language may be effective (Cummins, 2000; Cummins & Swain, 

2014). Additionally, multilingual approaches to language and education such as 

code-switching can facilitate the conceptual understanding of science and 

mathematics when the medium of instruction is a non-native language (Adler, 2001; 

Madonsela, 2015). Lastly, I asked ending questions that brought the interview to a 

closure that leaned toward positive responses. These questions gave the participants 

the opportunity to share their final reflections and perceptions regarding the topic.  

Furthermore, the first draft of the questionnaire’s and the interview’s 

questions that was created based on the literature was tested through a pilot study 

with three school leaders which contributed to further modifications and revisions. 

The school leaders were from a private school that follows three different programs 

(International, French, and Lebanese Baccalaureate). An assistant director of the 
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school’s elementary department pinpointed a repetition that I could avoid. 

Consequently, I combined two questions in one question only. She also highlighted 

that one of the questions was unnecessary because the answer could be expected. As 

a result, this question was removed. Finally, she advised to reformulate some of the 

questions to make them clearer.  

After the aforementioned modifications were made, a second interview was 

held with a Primary Years Program (PYP) coordinator who confirmed that the 

questionnaire’s and the interview’s questions were clearly stated. She also suggested 

to continue my pilot study with a school leader who doesn’t know me to give 

objective feedback of the questions. Thus, the third school leader was an assistant 

director at the school’s preschool department. Due to many connection problems that 

I have encountered with the third school leader, I tried later to avoid online 

interviews and meet with school leaders in person instead, when this was possible. 

The refined version of questions was checked by an English coordinator to have a 

final confirmation. Accordingly, minor language improvements were done. The pilot 

study served as a technique to enhance the data collection process and to ensure that I 

was on the right way in interpreting the participants’ answers and the right path using 

the grounded-theory method. 

Before conducting further interviews and use the abovementioned refined list 

of questions to explore the school leaders’ perceptions of teaching and learning 

science and mathematics in a non-native language in Lebanon, a letter of consent of 

participation was shared with each of the school leaders. In this letter, I informed the 

participant that the data collected from the interview will only be used for the 

purpose of the study. I also clarified that when the results of the study will be 

released, the participant’s name and identity will not be revealed. The 
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aforementioned agreements were repeated orally at the beginning of every interview. 

Moreover, during the interview, the participant had the right to skip answering a 

question or to withdraw from the interview at any time without penalty.  

The interview open-ended questions guided an in-depth discussion with the 

participants regarding their perceptions of teaching and learning science and 

mathematics in a non-native language. The participants were asked to illustrate their 

perceptions, share specific examples from practice, and give detailed and explicit 

responses. Moreover, the interviews enabled participants to discuss their 

interpretations of the world in which they live and to express how they regard 

situations from their own point of view (Cohen et al., 2018). Accordingly, the 

follow-up questions invited the participants to reflect on their professional 

experiences, the role they play in the implementation of language policies in their 

schools, and the influence they make as instructional leaders and language managers. 

During the individual interviews, some of these questions needed to be adjusted 

depending on the participants’ answers.  

Furthermore, two of the interviews that were part of the pilot study were 

conducted in sixty to seventy minutes. Therefore, the time that was estimated for 

interviews was sixty to seventy-five minutes with each of the participants. However, 

some of the interviews lasted less than sixty minutes. The time of the interviews 

ranged between twenty-six and seventy minutes. All the participants approved the 

use of an audio recording throughout the interview to record the verbal 

communication along with a continuous transcription of the visual and non-verbal 

aspects of the interview. The audio recording allowed me to give full attention to my 

research participant and the notes on key points that I took during the interview 

reminded me to return to earlier points and guided my follow-up questions. In 
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addition, through studying the interview audio recordings, I was able to focus closely 

on the respondents’ feelings and views (Charmaz, 2006). 

Although using face to face interviews with the participants was preferable, 

participants were given the option of an online interview. Therefore, online 

interviews took place in the virtual world, through audio and visual interviews 

(Zoom meetings). The interview questions were shared electronically in case of a 

Zoom meeting or as a hard copy when the interview was face to face. As 

recommended by Charmaz (2006) for a grounded theory study, my role as an 

interviewer was to listen, to observe with sensitivity, and to encourage the 

participants to respond and do most of the talking. I focused on using open-ended 

and non-judgmental questions to invite the participants to reflect about the topic and 

articulate their intentions and meanings and to allow unexpected statements and 

stories to emerge. Asking careful and well-planned open-ended questions and ready 

probes increased my confidence, helped me concentrate on what the participant is 

saying and avoid being distracted by what to ask next and how to ask it (Charmaz, 

2006).  

As the interview proceeded, I sometimes requested clarifications to obtain 

accurate information about the participants’ experiences and reflections and came 

back to an earlier point for more details and explanations. Throughout the interviews, 

I controlled the timing, pacing, and length of the interview, showed the participants 

respect, and expressed appreciation for participating. On a final stage, I used ending 

questions that brought each interview to a positive closure.  

In conclusion, in-depth interviews allowed research participants to express 

their views, reflect on earlier events, share significant experiences, and express 

thoughts and feelings (Charmaz, 2006). The participants’ answers to the interview’s 
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open-ended questions complemented and supported the questionnaires’ results which 

contributed to a rich data-collection and an in-depth exploration of the school 

leaders’ perceptions of teaching and learning science and mathematics in a non-

native language in Lebanon.  

After the completion of the data collection and analysis, I shared the collected 

and analyzed data with the participants to ask whether my interpretation and 

descriptions of the narratives were accurate and represented a true reflection of their 

lived experiences. The participants had the opportunity to review the transcripts and 

do modifications if needed. 

Lastly, the data collection took place simultaneously with the data analysis. 

To start with the data analysis, I first transcribed the data collected through 

individual interviews and wrote them verbatim.   

3.6 Data Analysis 

In this qualitative research, I analyzed the data collected from questionnaires 

and individual interviews to generate theory using the grounded theory tools. 

Through a data-driven process, I looked for data to answer my research question and 

fill the gap identified in this study. While studying my early data, I began by 

separating, sorting, and synthesizing these data through qualitative coding. As 

defined by Corbin and Strauss (2008), coding is a process that consists of looking at 

key points of the collected data and forming abstract concepts.  

First, the initial coding enabled me to start the coding process by remaining 

open and close to the respondents’ actions and perspectives. To gain a closer look at 

what my participants say and struggle with in the initial coding, I engaged in the line-

by-line coding which means naming each line of my written data (Glaser, 1978). In 

other words, I studied my data line-by-line to begin conceptualizing my ideas 
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through breaking the data into segments then define the actions on which they rest. 

Moreover, I did the coding using gerunds instead of nouns to avoid turning actions 

into topics (Charmaz, 2006; Glaser, 1978). By using gerunds, I gained a strong sense 

of the participants’ actions. Finally, and most importantly, I constructed simple, 

precise, active, and analytic codes. Through line-by-line coding, I was able to start 

moving from concrete statements in the data into making analytic interpretations.  

Figure 1 represents a sample of the initial line-by-line coding of the school 

leaders’ responses. It shows how I constructed qualitative codes in a segment of data 

where a science and mathematics subject leader (SL13S3P) explained her role as a 

school leader in the implementation of the English-medium language policy at her 

private school. The codes portrayed meanings and actions in the school leader’ 

response. 
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Figure 1: Sample of an Initial Line-by-line Coding 

Now we’re working on “the leaders and 

the writers” workshop, part of language, 

and we are trying to align literacy and 

numeracy. So, you know that integrating 

language because language is the 

vehicle, we know that, and it’s also 

under IB standards and practices, it’s the 

vehicle of all disciplines. So, you use 

math in science sorry language in 

science, in math, in specialists, and so 

on. So, our role is to always focus on 

language, whether in the research skills 

and the social skills, the communication 

skills, all of these transdisciplinary 

skills. So, my role as the PYP 

coordinator is to focus on 

transdisciplinary, making sure that 

language is being integrated in all 

disciplines, not only focusing on only 

you know, language during English 

language sessions, and as well in 

specialists too, the drama, music, PE, 

and so on. It’s not only about teaching 

the skills of music or the skills of drama, 

but we also use some tools to reflect. We 

are implementing language, we are 

focusing on the terms that are for 

example that come under drama or that 

come under music, and so on. So that’s 

for the, for the implementation part as 

well making sure that we do workshops 

for teachers, how to integrate you 

know... readers and writers’ workshop, 

within our curriculum. What we also did 

is... “Math workshop model 2” which 

also focuses on the integration of 

language, reflection, doing math menus, 

for reflection for example, and it’s not 

only about tackling the math, its 

concept, like for example purely that’s 

it, but it’s also with reflection, you 

know, like doing diaries and journals in 

order to make the mathematical thinking 

visible, we usually as well utilize visible 

thinking routines, also implementation 

language and also to make their 

mathematical thinking... you know, 

visible.  

Providing workshops 
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Highlighting the role of language 

Emphasizing the language policy 

 

Highlighting the role of language 

 

 

Implementing the language policy 
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Achieving conceptual understanding 
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The school leader reflected on the school’s language policy, emphasized the 

role of language, highlighted the role of language in science and mathematics, shed 

the light on the alignment between language and mathematical literacy, explained 

how the acquisition of a non-native language leads to the acquisition of mathematical 

concepts, and described the school leader’s role in developing and implementing the 

language policy, supporting teachers and promoting professional development 

opportunities. The codes were directly linked to the data and showed actions.  

The initial line-by-line coding of the school leaders’ responses to the 

questionnaire’s and the interview’s questions shaped the analytic frame from which I 

built the analysis. While conducting initial line-by-line coding, I remained open to 

exploring the theoretical possibilities I could find in the data. The initial line-by-line 

coding led to a list of codes presented in Table 2. After identifying the list of codes, I 

defined every code and counted the frequency of each code in the school leaders’ 

responses. The frequency of codes ranged from one to twenty-six responses. The 

codes of high frequency were taken into consideration for further analysis. However, 

those of lower frequency were excluded from the analysis process. The codes that 

were eliminated were those identified from one, two, or three school leaders. 

Consequently, these codes were not transformed later into conceptual categories.  

Moreover, the initial line-by-line coding enabled me to start identifying core 

conceptual categories through comparing data with data. As described by Charmaz 

(2006), a category derives from active, incisive, and concise codes. Moreover, 

comparing data with data allowed me to define patterns in the empirical world. 

Through these comparisons, I was able to learn what my research participants 

highlighted as problematic and find similarities and differences. To make 

comparisons at each stage of my analysis work, I used the constant comparative 
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method by Glaser and Strauss (1967). Throughout the coding process, I avoided 

imposing my preconceptions on the data that I coded and prevented forcing my data 

into preconceived codes and categories. I took instead a reflexive attitude toward my 

preconceptions and my participants’ assumptions and interpretations which were not 

necessarily my own.  

Through comparing codes with codes, I started assessing which codes best 

represent what is happening in the data. Therefore, I looked closely into the codes 

that were highly frequent in the school leaders’ responses and started identifying 

conceptual categories to analyze. This step of the ground theory is called “axial 

coding” which means to find connections between multiple codes and group them 

into a category (Charmaz, 2006). The following Figure 2 shows a sample of how 

several emerging codes were combined to create a conceptual category. Every 

category was developed based on the codes that emerged from the school leaders’ 

responses (see Figure 3). 

Moreover, I tried to make my categories as conceptual as possible with 

abstract power and analytic direction, using precise wording. After raising a code to a 

category, I explained the properties of each emerging category and showed how it 

was related to other categories. At this stage of my analytic work, I used again the 

constant comparative method by Glaser and Strauss (1967) to compare data with 

category and category with category. These comparisons enabled me to identify 

patterns in the empirical world. Moreover, to ensure that my categories were strong, I 

needed to go back to the empirical world, conduct additional interviews, collect more 

data about the properties of each of my categories, and saturate these properties with 

data until no new properties emerge. This strategy is called “theoretical sampling” 

which means to gather pertinent data to elaborate and refine the categories in my 
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emerging theory (Charmaz, 2006). Additionally, I continued to compare categories to 

see the relationships between them more clearly and chose the ones that could be 

major concepts in my analysis. 

The following Figure 2 clarifies how the codes ‘Acquiring the non-native 

language’, ‘Accessing universities and workforce’, ‘Accessing technology and 

progress’, and ‘Learning more languages’ were identified as the benefits of teaching 

and learning science and mathematics in a non-native language. According to the 

school leaders’ responses that emerged from the data, teaching and learning science 

and mathematics in a non-native language improves the students’ proficiency in that 

language, prepares them for universities, keeps them updated with the latest 

technological innovations, and encourages them to learn more languages. 

Figure 2: Sample of Combining Codes into a Conceptual Category 

Codes Category 

Acquiring the non-native language Identifying the benefits of teaching and 

learning science and mathematics in a 

non-native language   
Accessing universities and workforce 

Accessing technology and progress 

Learning more languages 

Furthermore, as I was categorizing my codes, I tried to raise the conceptual 

level of the analysis from description to a more abstract theoretical level. Then, I 

defined the properties of each category based on the codes that emerged from the 

school leaders’ responses (see Figure 4). Finally, I compared categories with 

categories, using the constant comparative method by Glaser and Strauss (1967), to 

identify major themes in them.  

The following Figure 3 shows a sample of how my categories ‘Choosing the 

language of science and mathematics instruction’, ‘Identifying the benefits of 

teaching and learning science and mathematics in a non-native language’, ‘Assessing 

the influence of using a non-native language as the medium of science and 
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mathematics instruction on the academic and linguistic performance’, and 

‘Reflecting on the native and non-native resources’ were combined into a major 

theme which was “The choice of a native or a non-native language as the medium of 

science and mathematics instruction in Lebanon”. The four categories highlighted the 

school leaders’ choice of a native or a non-native language as the medium of science 

and mathematics instruction and the reasoning behind their choice. Lastly, 

combining the categories led to five major themes that emerged from the data (see 

Figure 5).   

Figure 3: Sample of Combining Categories into a Theme 

Categories Theme 

Choosing the language of science and 

mathematics instruction 

The choice of a native or a 

non-native language as the 

medium of science and 

mathematics instruction in 

Lebanon. 

 

Identifying the benefits of teaching and learning 

science and mathematics in a non-native 

language   

Assessing the Influence of Using a Non-Native 

Language as the Medium of Science and 

Mathematics Instruction on the academic and 

linguistic performance 

Reflecting on native and non-native resources 

 

My final step was to move from the process of analysis to the production of a 

grounded theory. As described by Glaser (2001), grounded theory is a theory of 

resolving a main concern that can be theoretically coded in many ways. To be able to 

recognize the elements in the data that lead to the emerging theory, I had a 

theoretical sensitivity (Strauss & Corbin, 1990). For instance, I fostered theoretical 

sensitivity by adopting gerunds in coding. By focusing on actions rather than topics, I 

was able to maintain an analytic momentum and remain open to theoretical 

possibilities. As I studied my material, I tried to make my analysis more abstract and 

form the core of my first draft with it. I then went deeper with the construction of my 

grounded theory. According to the constructivist approach of the grounded theory by 
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Charmaz (2006), constructing a theory is moving from fundamentals to abstractions 

while investigating the phenomenon under study. Accordingly, my grounded theory 

was the result of the interpretive analysis of my participants’ actions and meanings 

throughout the study. 

3.7 Quality Criteria 

The data generated from this study was largely defined by the participants’ 

perceptions of teaching and learning science and mathematics in a non-native 

language. To ensure the reliability and validity of the gathered data, multiple 

measures were put in place throughout the study. According to Morse et al., (2002), 

for reliability and validity to be actively achieved, strategies for ensuring rigor must 

be developed into the qualitative research process rather than evaluated only at the 

end of the inquiry. What follows presents the quality criteria that I adopted in this 

study and the measures I took to abide by these criteria.   

3.7.1 Reliability  

Reliability was regarded as a fit between what I recorded as data and the 

reality that was being researched (Bogdan & Biklen, 1992). First, the questionnaire 

and the interview questions were produced based on a thorough literature. The first 

draft of questions was tested through a pilot study conducted with three school 

leaders which contributed to a refined final version of questions. Moreover, I tried to 

avoid that my own biases, assumptions, beliefs, and presuppositions interfere in my 

interpretive analysis of data. For instance, to achieve reliability in the interviews, I 

didn’t use leading questions that could influence the participant’s answers. I provided 

instead a careful formulation of the questions so that the meaning was clear. 

Furthermore, I provided a thorough description of the whole research process 

including the research practices, analysis, and conclusions. As I was the sole 
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instrument in obtaining data in this study, my main goal was to present a rigorous 

research process that reflected the true reality of my participants’ perceptions 

regarding the phenomenon under study. Additionally, sharing the collected and 

analyzed data with the participants contributed to an accurate interpretation and 

descriptions of the narratives that represented a true reflection of the participants’ 

lived experiences. Finally, I needed sometimes to go back to the empirical world to 

collect missing data regarding the background information of some of the school 

leaders, to guarantee an accurate representation of each participant. 

3.7.2 Validity  

In this qualitative study, I achieved internal validity of the findings through 

triangulation of the data, which consisted of collecting data and evidence from 

different data sources including open-ended questionnaires and in-depth individual 

interviews. A key criterion of validity in qualitative research is the “internal validity” 

that deals with the question of how research findings match reality (Merriam, 1998). 

Moreover, I ensured the validity and trustworthiness of my findings through a 

meticulous recording and a constant verification of the data. While conducting 

interviews, I listened carefully to the participants’ stories, experiences and meanings 

and avoided that my personal views and perspectives affect how I interpreted the 

data and conduct the research. According to Cohen, et al. (2018), minimizing bias in 

interviews and avoiding subjective interpretation of data ensure validity.   

Validity was also maintained through a careful management of data and use of 

analytic procedures, such as verbatim transcription, accurate records of interviews, 

and clear notes on theoretical and methodological decisions. Furthermore, giving the 

participants the opportunity to read through the data and analyses and receiving 

feedback on my interpretations of the responses helped me detect inconsistencies, 
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challenge my assumptions, and re-analyze the data. In addition, making comparisons 

throughout the data analysis process using the constant comparative method by 

Glaser and Strauss (1967) enabled me to treat data as a whole rather than fragments 

of data and identity emerging themes within the research study. Finally, validity was 

represented by the truthful, in-depth, credible, and rigorous findings after conducting 

a thorough analysis. The more validity and trustworthiness are increased, the more 

credible findings and results are achieved (Cypress, 2017).   
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Chapter Four 

Research Findings 

This study aimed to explore the school leaders’ perceptions of teaching and 

learning science and mathematics in a non-native language in Lebanon. This chapter 

reports the findings of the study presented under three sections. The first section 

offers an overview of the codes that emerged from the data, the definition of these 

codes, and the frequency of the school leaders’ responses (see Table 4). The second 

section shows how the codes were combined into conceptual categories (see Figure 

4) and presents the properties of each category based on the codes that emerged from 

the school leaders’ responses. The third section presents how the categories were 

combined into five major themes (See Figure 5).   

Table 4: List of Codes, Definitions of Codes, and Frequency of School Leaders’ Responses 

  Frequency of 

School Leaders’ 

Responses 

Code Definition of Code School Leaders  

N = 28 

Choosing the non-

native language  

The school leader shares the position 

towards the choice of a non-native 

language as the medium of science 

and mathematics instruction. 

26 

Achieving conceptual 

understanding  

The school leader describes the 

correlation between the acquisition of 

a non-native as the medium of science 

and mathematics instruction and the 

scientific and mathematical conceptual 

understanding.  

18 

Having no influence 

on the cultural identity 

The school leader states that the use of 

a non-native as the medium of science 

and mathematics instruction does not 

influence the cultural identity.  

17 

Refusing the use of 

Arabic  

The school leader explains the position 

towards using Arabic as the medium 

of science and mathematics instruction 

in Lebanon. 

15 
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Acquiring the non-

native language 

The school leader describes the 

relation between the use of a non-

native language as the medium of 

instruction and the acquisition of this 

language.  

14 

Supporting students  The school leader states that students 

need the school leader’s and the 

teacher’s support when difficulties 

arise because of the use of a non-

native language as the medium of 

science and mathematics instruction.  

13 

Accessing universities 

and workforce 

The school leader explains how 

learning science and mathematics in a 

non-native language facilitates the 

students’ access to universities and the 

work market.   

13 

Having confusions 

and/or difficulties 

The school leader states that teaching 

and learning science and mathematics 

in a non-native language creates 

confusions and/or difficulties. 

13 

Using the code-

switching approach  

The school leader defends the use of a 

principled use of Arabic or the code-

switching approach to support the 

teaching and learning of science and 

mathematics in a non-native language.   

13 

Emphasizing the 

language policy 

The school leader emphasizes the 

implementation of the language policy 

that imposes the use of a non-native 

language as the medium of instruction.  

12 

Identifying gaps in the 

resources  

The school leader sheds the light on 

the issue of having outdated resources 

and books with a poor content.  

11 

Collaborating with 

others  

The school leader stresses on the need 

for a continuous collaboration with the 

school’s stakeholders.  

11 

Protecting the native 

language and/or the 

cultural identity 

The school leader explains the school 

leader’s role in protecting the native 

language and/or the cultural identity 

from the threat of the use of a non-

native language as the medium of 

science and mathematics instruction.    

9 

Highlighting the 

availability of 

resources 

 

The school leader shed the light on 

one of the main reasons for choosing a 

non-native language as the medium of 

science and mathematics instruction 

which is the availability of resources 

in a non-native language. 

9 
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Finding no influence 

on the native language 

The school leader states that the use of 

a non-native language as the medium 

of science and mathematics instruction 

does not influence the development of 

the native language.  

9 

Influencing the 

cultural identity 

The school leader states that the use of 

a non-native as the medium of science 

and mathematics instruction influences 

the cultural identity. 

9 

Implementing the 

language policy 

The school leader gives concrete 

examples of how the language policy 

is developed and/or implemented in 

the school.  

9 

Refusing the code-

switching approach 

The school leader explains the adverse 

effects of using a principled use of 

Arabic or the code-switching approach 

on the learning of science and 

mathematics in a non-native language.  

8 

Criticizing books The school leader sheds the light of 

the gaps in science, mathematics, 

and/or language books. 

6 

Describing the 

teacher’s role 

The school leader gives concrete 

examples of how the teacher can 

support the teaching and learning of 

science and mathematics in a non-

native language.  

6 

Prioritizing the non-

native language  

The school leader affirms that 

acquiring a non-native language is a 

necessity 

6 

Accessing technology 

and progress 

 

The school leader explains how the 

acquisition of a non-native language, 

as the medium of instruction, keeps 

the students updated with the latest 

technological innovations. 

6 

Not having the choice  The school leader describes the choice 

of a non-native language as the 

medium of science and mathematics 

instruction as a top-down leadership 

decision.  

6 

Reflecting on 

transitioning  

The school leader provides arguments 

on why transitioning from a native to a 

non-native language as the medium of 

science and mathematics instruction 

should not be implemented on the 

elementary level.  

6 

Emphasizing the 

teacher’s 

competencies 

The school leader explains how the 

teacher’s acquisition of the language 

of instruction and subject competency 

have an influence on the teaching and 

learning process.   

5 
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Acquiring scientific 

and mathematical 

literacy 

The school leader stresses on the role 

of language in science and 

mathematics literacy.  

5 

Learning more 

languages 

The school leader makes a direct link 

between the learning of a non-native 

language and the capability of learning 

more languages.   

5 

Avoiding learning 

difficulties 

The school leader emphasizes the need 

to acquire the language of instruction 

to avoid learning difficulties in science 

and mathematics.   

5 

Favoring the non-

native language 

The school leader affirms that learning 

science and mathematics in a non-

native language is easier than in 

Arabic.  

5 

Providing workshops  The school leader explains the need to 

provide professional development 

opportunities for teachers when the 

teaching and learning of science and 

mathematics is in a non-native 

language. 

4 

Highlighting the role 

of language 

The school leader sheds the light on 

language as a main component in the 

teaching and learning of science and 

mathematics.  

4 

Limiting the school 

leader’s role 

The school leader highlights the 

limitation of the school leader’s role 

and decision-making capacities.  

4 

Succeeding exams   The school leader highlights the 

acquisition of the non-native language 

as a need to succeed the local and 

international exams.  

4 

Refusing transitioning  The school leader disagrees with 

transitioning from a native to a non-

native language as the medium of 

science and mathematics instruction. 

4 

Communicating in a 

non-native language 

The school leader describes the non-

native language as a communication 

tool.  

4 

Favoring Arabic  The school leader clarifies the position 

towards the choice of Arabic as the 

medium of science and mathematics 

instruction in Lebanon. 

4 

Internationalizing the 

non-native language 

The school leader describes the non-

native language as an international 

language.  

4 

Supporting 

plurilingualism  

The school leader describes the 

positive influence of plurilingualism 

on the students’ cognitive skills.  

3 
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Supporting teachers  The school leader stresses on the need 

to support teachers in the teaching and 

learning of science and mathematics in 

a non-native language.  

3 

Using of additional 

resources  

The school leader provides solutions 

to fulfill the gaps in resources and 

books through using additional 

resources.  

3 

Highlighting gaps in 

the language policy 

The school leader explains how the 

language policy that is imposed by the 

Lebanese government includes gaps.  

3 

Affecting the cultural 

identity  

The school leader considers the 

Lebanese context as one of the main 

factors that affects the cultural identity 

and the sense of belonging negatively.  

3 

Reflecting on the 

study  

The school leader explains how the 

study’s questions were an opportunity 

to reflect on the non-native language 

medium policy in Lebanon. 

3 

Following 

international standards  

The school leader sheds the light on 

the importance of acquiring a non-

native language to achieve 

international standards.  

3 

Not relating language 

to scientific and 

mathematical literacy 

The school leader states that the 

language of science and mathematics 

instruction and the scientific and 

mathematical literacy are not 

interrelated.  

3 

Emphasizing the 

teacher’s role   

The school leader explains the 

teacher’s role in protecting the native 

language and/or the cultural identity in 

the classroom. 

3 

Clarifying the 

political/colonial 

aspect  

The school leader sheds the light on 

the political/colonial aspect of using a 

non-native language as the medium of 

science and mathematics instruction. 

3 

Giving value to 

English  

The school leader describes English as 

the core and the language of 

universities. 

3 

Emphasizing the non-

native language 

The school leader describes the non-

native language as the language of 

science and mathematics. 

3 

Having an educational 

background 

The school leader states that having an 

educational background in a non-

native language makes it difficult to 

teach in another language.  

3 

Finding Arabic 

difficult  

The school leader describes the 

difficulty of using Arabic as the 

medium of science and mathematics 

instruction.  

2 
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Describing the 

confusions and/or 

difficulties 

The school leader states that teaching 

and learning mathematics in a native 

language creates confusions and/or 

difficulties. 

2 

Stressing on the role 

of language 

The school leader stresses on the role 

of language as the main factor that 

drives all disciplines.  

2 

Explaining the role of 

the school’s 

stakeholders  

The school leader focuses on the 

collaboration between the school’s 

stakeholders to support the teaching 

and learning process.  

2 

Using of the 

translanguiging 

approach  

The school leader encourages the use 

of the translanguiging approach to 

support the learning of science and 

mathematics in a non-native language.  

2 

Describing the 

cultural value  

The school leader sheds the light on 

the cultural aspect of using a non-

native language as the medium of 

science and mathematics instruction.  

2 

Reflecting on the 

educational program 

The school leader sheds the light on 

the gaps that exist in the Lebanese 

educational programs.  

2 

Influencing the native 

language 

The school leader confirms and 

explains the influence of using a non-

native language on the development of 

the native language.  

2 

Broadening the 

learners’ knowledge 

The school leader explains that 

teaching and learning science and 

mathematics in a non-native language 

broadens the learners’ knowledge. 

2 

Using French  The school leader explains how 

Lebanon, as a francophone country, 

uses French as a medium of science 

and mathematics instruction. 

2 

Accessing the 

international 

education 

The school leader explains how 

teaching and learning science and 

mathematics in a non-native language 

facilitates the students’ access to the 

international education.  

2 

Using the native 

language 

The school leader describes the 

advantages of using the native 

language as the medium of science 

and mathematics instruction.  

2 

Unifying the language 

of instruction 

The school leader clarifies that the 

language of instruction should be 

unified in both, schools and 

universities (native or non-native).  

2 

Learning in a non-

native language  

The school leader explains the impact 

of the students’ social background on 

1 
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their learning in a non-native 

language.  

Limiting the learners’ 

future  

The school leader asserts that using 

the native language as the medium of 

science and mathematics limits the 

learners’ future and aspirations.  

1 

Having non-native 

speakers 

The school leader suggests that having 

non-native speakers in Lebanon 

imposes the use of a non-native 

language as the medium of instruction.  

1 

Integrating Arabic 

in mathematics 

The school leader explains the need to 

teach numbers in Arabic.  

1 

Highlighting the 

influence of 

educational 

missionaries  

The school leader describes Lebanon 

as a multicultural and multilingual 

country which imposes the use of a 

non-native language as the medium of 

science and mathematics instruction.  

1 

Highlighting the lack 

of sense of belonging  

The school leader shed the light on the 

difficult Lebanese context that does 

not support the sense of belonging.  

1 

Emphasizing the Arab 

identity and language 

The school leader shows respect to the 

Arabic language and cultural identity.  

1 

Viewing transitioning 

as easy 

The school leader perceives the 

transitioning from Arabic to a non-

native language as the medium of 

instruction as easy to implement.  

1 

 

The coding process led to the aforementioned list of codes emerged in the 

data. Coding helped in defining what the data is about, identifying concepts, and 

finding relations between them. In addition, coding enabled me to organize the data 

so I can examine and analyze them in a structured way. Then, I compared these 

codes to identity common patterns in the data. These comparisons enabled me to 

combine similar codes into categories.  

The following Figure 4 shows how I combined the emerging codes into 

conceptual categories. Then, I tried to develop each category through defining its 

properties and the conditions under which it operated.    
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Figure 4: Combing Codes into Categories 

Codes Categories 

Emphasizing the language policy Choosing the language of science and 

mathematics instruction Choosing the non-native language 

Favoring the non-native language 

Refusing the use of Arabic 

Favoring Arabic 

Highlighting the role of language Shedding the light on the role of the 

non-native language Communicating in a non-native language 

Internationalizing the non-native language 

Prioritizing the non-native language 

Succeeding exams  

Acquiring the non-native language Identifying the benefits of teaching 

and learning science and mathematics 

in a non-native language   
Accessing universities and workforce 

Accessing technology and progress 

Learning more languages 

Achieving conceptual understanding Assessing the influence of using a 

non-native language as the medium of 

science and mathematics instruction 

on the academic and linguistic 

performance  

Having confusions and/or difficulties 

Influencing the cultural identity Assessing the influence of using a 

non-native language as the medium of 

science and mathematics instruction 

on the cultural identity and sense of 

belonging 

Having no influence on the cultural 

identity 

Finding no influence on the native 

language 

Reflecting on the impact of using a 

non-native language as the medium of 

science and mathematics instruction 

on the development of the native 

language 

Protecting the native language and/or the 

cultural identity 

Describing the school leader’s role  

 

Supporting students 

Collaborating with others 

Implementing the language policy 

Not having the choice 

Limiting the school leader’s role 

Providing workshops 

Describing the teacher’s role  Emphasizing the teacher’s role 

Emphasizing the teacher’s competencies 

Using the code-switching approach Sharing the perception of using a 

principled use of Arabic or the code-

switching approach 
Refusing the code-switching approach 

Identifying gaps in the resources Reflecting on native and non-native 

resources Highlighting the availability of resources  

Criticizing books 



84 

 

Reflecting on transitioning Reflecting on transitioning from a 

native to a non-native language as the 

medium of science and mathematics 

instruction 

Refusing transitioning  

 

Acquiring scientific and mathematical 

literacy 

Aligning language and mathematical 

and/or scientific literacy 

Avoiding learning difficulties 

 

4.1 Development of Categories  

4.1.1 Choosing the Language of Science and Mathematics Instruction  

A group of school leaders emphasized the implementation of the non-native 

language policy in their schools and agreed with using a non-native language as the 

medium of science and mathematics instruction. In addition, several school leaders 

argued that learning science and mathematics in a non-native language is easier than 

in Arabic. Moreover, while most of the school leaders disagreed with teaching and 

learning science and mathematics in Arabic, few school leaders argued that Arabic 

can be used as the medium of science and mathematics instruction.  

First, twelve out of twenty-eight school leaders highlighted the need for 

language policies that promote the use of a non-native language, French and/or 

English, as the medium of science and mathematics instruction in Lebanon. The 

school leaders explained how these language policies promote international 

mindedness through the acquisition of one or more non-native language while 

honoring the native language. Next, twenty-six out of twenty-eight school leaders 

agreed with using a non-native language as the medium of science and mathematics 

instruction in Lebanon and provided arguments to support their claim. For instance, 

three school leaders affirmed that they were taught science and mathematics in a 

non-native language from an early age, consequently, they cannot teach science or 

mathematics in Arabic. The school leaders confirmed that most of the teachers have 

the same educational background, therefore, the choice of a non-native language as 
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the medium of science and mathematics is preferable. Additionally, three school 

leaders asserted that the availability of resources and the abundance and variance of 

knowledge in non-native languages encourage the use of these languages as the 

medium of instruction. Moreover, according to six school leaders, using a non-native 

language as the medium of science and mathematics instruction enables learners to 

acquire proficiency in the non-native language and to use it more fluently. 

Furthermore, several school leaders highlighted the benefits of using a non-native 

language as the medium of science and mathematics instruction including succeeding 

in international standardized tests, having access to renown universities, being ready 

for the competitive marketplace, and being continuously updated with the scientific, 

technological, and humanistic progress. A school leader (SL9) explained that using 

English as the medium of science and mathematics instruction allows students to 

follow high standards and international curriculum and be prepared for international 

education. The school leader voiced her point of view: 

I strongly agree with using a non-native language as the medium of 

instruction. Students will be prepared for local and international universities, 

for their career, and the continuity of education. The native language will 

limit their future and aspirations. 

Furthermore, five school leaders perceived the use of a non-native language 

as the medium of science and mathematics instruction easier and more flexible and 

practical than the use of Arabic. For instance, a science and mathematics coordinator 

in a private-free school (SL12S9Pf) provided evidence on the difficulty of using 

Arabic as the medium of science and mathematics instruction. She declared:  

It will be difficult to switch to teaching in Arabic. For example, it’s difficult 

to teach fractions in Arabic.  
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On another note, while fifteen school leaders disagreed with the choice of 

Arabic as the medium of science and mathematics instruction in Lebanon, only four 

school leaders agreed with this choice. In fact, several school leaders described 

teaching and learning science and mathematics in Arabic as difficult and 

complicated. For instance, an assistant director and a mathematics coordinator 

(SL1S1P) shared that in the Lebanese context, using the native language as the 

medium of science and mathematics instruction is not possible for several reasons: 

the Lebanese identity is lost, the students are not immersed enough in their native 

language at home, in their culture, their surroundings, and their readings, the 

universities in Lebanon don’t offer a career path that secures the students’ future in 

the Arabic language, and finally, the Lebanese society leans towards the West. 

Moreover, the head of an elementary department (SL4) agreed that the Lebanese 

culture leans towards using a non-native language as the medium of science and 

mathematics instruction. The school leader shared her experience as a student in a 

school where the teaching and learning of science and mathematics was in the Arabic 

language. She explained the difficulties she faced at the university level because all 

the domains that included science and mathematics required the acquisition of a non-

native language, mainly French or English.  

Additionally, a sciences and mathematics subject leader (SL13S3P) described 

how students perceive Arabic as a difficult language. The school leader clarified that 

students are more familiar with English and use it constantly as a communication 

tool during recess time, with their friends, and during snack time. Furthermore, two 

school leaders argued that using Arabic as the medium of science and mathematics 

instruction might strengthen the language in the long term. However, they were 

convinced that having a stronger acquisition of the Arabic language will weaken the 
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students’ acquisition of non-native languages which will affect their access to 

international universities where the teaching and learning is mainly in these 

languages. One of the school leaders, a PYP coordinator in a private school 

(SL2S1P), explained that Arabic is not a leading language because of the lack of 

resources, research, and technology.  

Moreover, although a director of a private-free school (SL8S9Pf) perceived 

Arabic as a possible language of instruction for science and mathematics, he asserted 

that this choice is not possible in the Lebanese context because of the lack of 

resources in Arabic. Additionally, according to a director in a private school 

(SL20S6P), the Arabic resources are outdated and old, therefore, teaching and 

learning science and mathematics in Arabic will limit the students’ progress and 

evolution. On a final note, only few school leaders agreed with using Arabic as the 

medium of science and mathematics instruction in Lebanon. A mathematics trainer 

in a private school (SL15S4P) suggested that Arabic can be used as the medium of 

science and mathematics instruction only if the scientific and mathematical 

terminologies in Arabic are unified on both, the school, and the university levels.  

4.1.2 Shedding the light on the Role of the Non-Native Language 

Several school leaders highlighted the role of the non-native language. Some 

of the school leaders affirmed that acquiring a non-native language is a necessity. 

Other school leaders described the non-native language as an international 

communication tool and emphasized the acquisition of a non-native language as an 

essential requirement for local and international official exams. Few school leaders 

highlighted the role of language in science and mathematics.   

According to a PYP coordinator (SL3S1P), using English as one of the main 

international languages is important. The school leader argued that science and 
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mathematics are assessed in the Lebanese official exams in a non-native language, 

therefore, acquiring this language is a necessity. An English coordinator in a private 

school (SL19S4P) also highlighted the need to acquire the non-native language to 

have a high school degree. Likewise, a director in a private school (SL17S5P) 

addressed the need for students to be ready for the Brevet official exams and follow 

the expectations imposed by the Lebanese ministry. 

Moreover, four school leaders described the non-native languages, mainly 

English and French, as the main international and universal languages. For instance, 

the director of a private-free school (SL8S9Pf) affirmed that the non-native 

languages, mainly English and French, are international languages that expand the 

students’ opportunities. The school leader argued that students should not be limited 

with the use of the Arabic language only.  

Furthermore, four school leaders highlighted the role of language in science 

and mathematics. For instance, a headmistress in a public school (SL26S13Pb) 

asserted that science and mathematics were created in the non-native languages, 

mainly English and French. Therefore, the school leader argued that teaching and 

learning science and mathematics in a non-native language is needed to acquire the 

scientific and mathematical terminologies and key terms and follow the latest 

updates in science and mathematics. More school leaders described language as a 

main factor that can affect the acquisition of science and mathematics. 

Finally, four school leaders described a non-native language as a 

communication tool that facilitates the learning of science and mathematics. In fact, 

one of the school leaders (SL9) clarified how her school’s language policy defined 

languages as communication tools that enhance the students’ skills. She stated:  
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The school’s language policy aims to empower our learners with the 

languages to become better communicators and to support international 

mindedness. Language instruction is also done through teaching soft skills 

such as listening, good communication, leadership, and teamwork. 

Finally, a director in a private school (SL17S5P) shared that using a non-

native language as the medium of science and mathematics instruction facilitates the 

communication between people through sharing and comparing experiences and 

point of views. 

4.1.3 Identifying the Benefits of Teaching and Learning Science and 

Mathematics in a Non-Native Language   

Several school leaders emphasized language as a main factor that affects the 

acquisition of science and mathematics and confirmed that teaching and learning 

science and mathematics in a non-native language improves the students’ acquisition 

of the language. More school leaders affirmed that teaching and learning science and 

mathematics in a non-native language gives learners access to universities and 

workforce. In addition, a group of school leaders explained how teaching and 

learning in a non-native language gives students access to technology and progress 

and encourages them to learn more languages.  

According to fourteen out of twenty-eight school leaders, the use of a non-

native language as the medium of science and mathematics instruction improves the 

student’s acquisition of that language. In fact, four school leaders confirmed that 

teaching and learning science and mathematics in a non-native language enriches the 

students’ vocabulary with new mathematical and scientific terminologies that enable 

them to express themselves freely in the subject matter and communicate more often 

at school using the non-native language. Moreover, two school leaders asserted that 
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learning science and mathematics in a non-native language, leads to practicing this 

language, which helps students to improve their language skills. In addition, a 

director in a private school (SL17S5P) acknowledged that using a non-native 

language as the medium of science and mathematics instruction leads to a better 

conceptual understanding of science and mathematics. Two school leaders 

recommended the use of visuals and keywords boxes and the implementation of a 

task-based approach to support the learning when using a non-native language as the 

medium of science and mathematics instruction. 

Furthermore, thirteen out of twenty-eight school leaders stressed on the need 

of using a non-native language as the medium of science and mathematics instruction 

to have access to higher education and workforce in Lebanon and abroad. According 

to an assistant director and a mathematics coordinator in a private school (SL1S1P), 

the purpose of education is to have a degree to get a job. She explained that most 

professions and careers are in the West and tailored to the western culture. The 

school leader shared an example to support her claim:  

For example, in medicine, the medical machines, tools, instruments, and 

training are from the west and influenced by the western culture.  

Likewise, a regional trainer for languages in a private school (SL18S4P) 

argued that teaching and learning science and mathematics in a non-native language 

during the last years of high school is beneficial for students who plan to study 

medicine at the university level. The school leader clarified that using a non-native 

language as the medium of science and mathematics enriches the students’ scientific 

and mathematical key terms and terminologies and reinforces their reading, writing, 

listening, and speaking skills in the non-native language. Additionally, a director of a 

private-free school (SL8S9Pf) maintained that having Arabic as the only medium of 
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instruction may give students access to universities in the Arab countries only. 

According to the school leader, even universities in the Arab countries are leaning 

towards using a non-native as the medium of instruction. In addition, a head of 

department and a coordinator in a private school (SL16S5P) highlighted the lack of 

resources for research in Arabic. She affirmed that the credible information and 

resources are in non-native languages, mainly English. Moreover, a director in a 

private school (SL17S5P) clarified that the use of a non-native language as the 

medium of science and mathematics instruction gives students opportunities to excel 

locally and globally.  

In conclusion, according to several school leaders, the use of a non-native 

language as the language of science and mathematics instruction expands the 

students’ choices at the university level, allows them to be open to other cultures, and 

expands their perspectives and ways of thinking.  

On another note, several school leaders agreed that the non-native languages, 

mainly French and English, are the languages of technology and programming that 

facilitate the students’ access to universities where the teaching and learning is in a 

non-native language. In fact, six school leaders affirmed that teaching and learning in 

a non-native language gives access to technology and progress. In fact, three school 

leaders in public schools described English as the language technology and 

programming. Moreover, a PYP coordinator (SL2S1P) affirmed that the availability 

of digital resources and textbooks in the non-native language enriches the students’ 

knowledge and skills. The school leader added that these resources give the students 

an autonomous and limitless environment that reinforces the conceptual 

understanding. She finally stated that using a non-native language as the medium of 

science and mathematics keeps students updated with scientific, technological, and 
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humanistic progress. Finally, a director of a private school (SL20S6P) stated that a 

variety of technological applications and online programs facilitate the learning of 

science and mathematics.  

Lastly, five school leaders explained that learning a non-native language 

leads to learning more languages. For instance, a director in a public school 

(SL27S13Pb) affirmed that the acquisition of French enables students to acquire 

other languages, mainly English. The school leader considered learning languages as 

an asset. A science coordinator in a public school (SL29S16Pb) also believed that 

acquiring the French language, as the medium of instruction, encourages students to 

learn more languages, mainly English.     

While a group of school leaders stated that the acquisition of a non-native 

language leads to the acquisition of scientific and mathematical key terms and/or 

concepts, other school leaders argued that teaching and learning science and 

mathematics in a non-native language creates confusions and/or difficulties. 

4.1.4 Assessing the Influence of Using a Non-Native Language as the Medium of 

Science and Mathematics Instruction on the Academic and Linguistic 

Performance  

Eleven out of twenty-eight school leaders stated that the acquisition of 

science and mathematics depends on the non-native language proficiency. While 

several school leaders emphasized the role of language in the teaching and learning 

of science and mathematics, other school leaders shed the light on how the lack of 

language proficiency can hinder the teaching and learning of science and 

mathematics.  

For instance, four school leaders stated that teaching and learning science and 

mathematics in a non-native language facilitates the students’ conceptual 



93 

 

understanding in these subjects. In addition, a science coordinator (SL7) shared that 

the use of a non-native language as the medium of science and mathematics 

instruction enhances the students’ acquisition of the non-native language and their 

21st century skills. Moreover, a science and mathematics subject leader (SL13S3P) 

described language as the vehicle of all disciplines and acknowledged the need to 

focus on language in research, social, communication, and all transdisciplinary skills.  

On the other hand, according to a PYP coordinator (SL3S1P), language 

proficiency has an impact on the academic achievement. She clarified that the lack of 

language competency hinders the learning of science and mathematics. Along the 

same line, a mathematics trainer (SL15S4P) argued that the use of scientific and 

mathematical terminologies and key terms in a non-native language can create 

confusions and hinder the learning of the language. However, the school leader 

proposed that a regular and continuous practice of the non-native language through 

using it as the medium of instruction, can reinforce the language acquisition. The 

school leader clarified that in mathematics, students need to express an abstract and 

complex thinking that can strengthen the students’ language skills. In addition, the 

director of a private school (SL20S6P) argued that the lack of proficiency in the non-

native language as the language of instruction hampers the conceptual understanding 

in science and mathematics and create learning difficulties, especially in problem 

solving. Finally, a headmistress in a public school (SL26S13Pb) stressed on the need 

of collaboration between coordinators and teachers when students face difficulties in 

science and mathematics because of the use of a non-native language as the medium 

of instruction. According to the school leader, although science or mathematics 

teachers are subject teachers, they also need to understand and acknowledge the 

important role of language in teaching and learning of science and mathematics.  
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4.1.5 Assessing the Influence of Using a Non-Native Language as the Medium of 

Science and Mathematics Instruction on the Cultural Identity and Sense of 

Belonging 

While several school leaders shared that teaching and learning science and 

mathematics instruction in a non-native language doesn’t have any influence on the 

students’ cultural identity and sense of belonging, other school leaders explained the 

impact of teaching and learning science and mathematics in a non-native language on 

the cultural identity. 

In fact, seventeen out of twenty-eight school leaders found that the increased 

exposure to a non-native language as the medium of science and mathematics 

instruction and to Western resources doesn’t have a negative influence on the 

students’ sense of their cultural identity. One of the school leaders (SL9) described 

language as an extremely powerful tool that aids in building new relationships and 

experiences and impacts the students’ agency (voice and choice) in their future. A 

regional trainer for languages (SL18S4P) described language as culture and identity 

and clarified that the use of a non-native language as the medium of science and 

mathematics cannot jeopardize the students’ cultural identity. Moreover, a PYP 

coordinator (SL3S1P) confirmed that the use of a non-native language as the medium 

of science and mathematics instruction is part of the Lebanese culture. Two school 

leaders argued that the Lebanese identity can be protected, and the native language 

can be enhanced in other subjects. Additionally, two other school leaders contended 

that the cultural identity is not taught through sciences and mathematics. They 

proposed that other subjects such as history, geography, and civil education can 

enhance the students’ cultural identity, citizenship, and sense of belonging since 

these subjects can be relevant to the Lebanese culture.  
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Furthermore, a science coordinator (SL7) highlighted the role of teachers in 

protecting the students’ cultural identity through relating scientific and mathematical 

concepts to the students’ real-life experiences and cultural context. Other school 

leaders confirmed that there is a variety of activities at their schools that celebrate the 

Lebanese identity, including the army, Arabic language, and Independence days. 

Moreover, a science and mathematics coordinator (SL12S9Pf) clarified that there 

should be a balance between the use of different languages and that all these 

languages should be celebrated. A director in a public school (SL27S13Pb) also 

highlighted the role of teachers and parents in preserving the cultural identity through 

protecting the Arabic language and its value. A headmistress in a public school 

(SL24S15Pb) acknowledged the parents’ and teachers’ efforts to protect the Arabic 

language and identity in public schools. The school leader viewed learning additional 

languages as a necessity in the 21st century that enriches the students’ educational 

background. 

Furthermore, several school leaders demonstrated that it’s not the use of a 

non-native language as the medium of science and mathematics instruction that is 

affecting the Lebanese identity. According to these school leaders, the Lebanese 

identity is mostly affected by the Lebanese context that is not enhancing the students’ 

sense of belonging. For instance, two school leaders in a public school shared that an 

identity needs a country that supports its citizens which is unfortunately not the case 

in Lebanon. In addition, the school leaders shed the light on most of the students who 

leave the country because of the country’s difficult situation. Finally, a director in a 

private school (SL17S5P) explained how students who excel in science and 

mathematics prefer to leave the country because they don’t find enough opportunities 

to use and improve their scientific and mathematical capacities and skills.    
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On the other hand, nine school leaders provided evidence on how the 

teaching and learning of science and mathematics in a non-native language can 

influence the students’ cultural identity and sense of belonging. While three school 

leaders highlighted the positive impact of the use of a non-native language as the 

medium of science and mathematics instruction on the students’ cultural identity, six 

school leaders shed the light on its adverse effects on the cultural identity, especially 

if the native language is not protected and empowered.  

For instance, a science and mathematics subject leader in a private 

international school (SL13S3P) explained how the school’s language policy 

emphasizes global citizenship which influences the learners’ cultural identity. The 

school leader argued that a learner in an international school where the teaching and 

learning of science and mathematics is in a non-native language learns how to look at 

other communities, compare different cultures, and take actions on personal, local, 

and global levels. Another school leader, a director in a private school (SL17S5P), 

confirmed that the use of a non-native language as the medium of science and 

mathematics instruction has a positive impact of leaners’ cultural identity, especially 

the learners who have high potentials in these domains and look for up-to-date 

knowledge, theories, and inventions.  

On another note, several school leaders showed the negative influence of 

teaching and learning science and mathematics in a non-native language on the 

learners’ cultural identity in Lebanon. An assistant director and a mathematics 

coordinator (SL1S1P) confirmed that the increased exposure to a non-native 

language as a medium of science and mathematics instruction and to Western 

resources influences the students’ sense of their cultural identity, especially if the 

cultural identity is not celebrated in the country. Moreover, a director of a private-
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free school (SL8S9Pf) confirmed the correlation between language and identity. The 

school leader affirmed that teaching and learning science and mathematics in a non-

native language, especially from an early age, devalues the student’s identity. He also 

explained how the choice of using a non-native language as the medium of 

instruction is part of the Lebanese culture and that parents and students do not 

usually reflect on this choice. The school leader agreed with the necessity of using a 

non-native language as a medium of science and mathematics instruction, however, 

he affirmed the need to protect the cultural identity through continuously reminding 

students with their identity at home and at school and encouraging the use of Arabic, 

especially during extracurricular activities and celebrations such as the independence 

or the cultural day. According to the school leader, students need to be aware that the 

non-native language is only a tool that they can use later at the university or at work 

and does not represent their identity.  

Additionally, two school leaders highlighted how the use of a non-native 

language as the medium of science and mathematics instruction influence the 

students’ real-life experiences. For example, a head of department and coordinator 

(SL16S5P) explained that when the teaching and learning of science and 

mathematics is in a non-native language, examples and situations taken from 

different cultures may not be relevant to the students’ Lebanese context. Another 

school leader, a regional trainer for languages (SL18S4P), confirmed the influence of 

teaching and learning science in a non-native language on the students’ cultural 

identity and sense of belonging. The school leader stated:   

It influences their sense of cultural identity, of course it does, because of its 

resources that come from another culture and that contain a different 

perception of the world. When you’re learning a science lesson from a French 
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system, it’s going to be different than from the one that is taught next door in 

the native school, especially when it comes to science, math... I’m not sure 

about the sense of identity in math but in science, definitely.  

Finally, a director (SL11) shared that teaching and learning science and 

mathematics in a non-native language encourage students to move abroad which may 

affect their connection to their home and culture. According to a headmistress in a 

public school (SL26S13Pb), students might underestimate the Arabic language 

because of the use of a non-native language as the medium of science and 

mathematics instruction.  

4.1.6 Reflecting on the impact of Using a Non-Native Language as the Medium 

of Science and Mathematics Instruction on the Development of the Native 

Language 

Nine out of twenty-eight school leaders found that using a non-native 

language as the medium of science and mathematics instruction has no influence on 

the development of the students’ native language. For instance, a science and 

mathematics coordinator in a private school (SL12S9Pf) realized in the deliberation 

meetings that some students who are weak in the non-native language, the medium 

of science and mathematics, excel in Arabic, the native language. In addition, a 

regional trainer for languages in a private school (SL18S4P) shed the light on the 

significance of plurilingualism and the acquisition of different languages. According 

to the school leader, learning a language or in a language cannot harm another 

language, on the contrary, the more subjects are taught in different languages, the 

more the intercultural skills are promoted. Additionally, two school leaders in public 

schools argued that each language has its own value that students should know and 

understand.  
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Moreover, a physics coordinator in a public school (SL23S17Pb) shared that 

English is all around the students and not only in science and mathematics at school 

and that Arabic should be strengthened in the Lebanese context. She also explained 

that students avoid using Arabic when it’s not acquired. Additionally, the director of 

a private school (SL20S6P) shed the light on how the resources in the Arabic 

language are outdated and disconnected from the students’ real lives which makes 

the acquisition of Arabic more difficult and complicated. Furthermore, two school 

leaders explained that the choice of using a non-native language as the medium of 

science and mathematics is a habit in Lebanon. One of the two school leaders, a 

science coordinator in a public school (SL29S16Pb), shared that if the native 

language is used as the language of science and mathematics instruction from an 

early age, maybe students would have the habit to hear it and use it.  

Finally, several school leaders agreed that the Arabic language is promoted in 

public schools. A director in a public school (SL27S13Pb) acknowledged the 

teachers’ efforts in following up closely on the students’ acquisition of the Arabic 

language and shed the light on the need for students to make the needed efforts to 

acquire the language. A science coordinator in a public school (SL29S16Pb) also 

confirmed that the weakness in the acquisition of Arabic is due to the students’ lack 

of efforts and not because of the use of the non-native language as the medium of 

science and mathematics instruction.   

4.1.7 Describing the School Leader’s Role  

Several school leaders shed the light on the school leader’s role when 

students face difficulties because of the use of a non-native language as the medium 

of instruction, in protecting the native language and/or the cultural identity, in 

collaborating with teachers and other school leaders, developing and/or 
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implementing the language policy, and promoting professional development 

opportunities. On the other hand, a group of school leaders highlighted the limitation 

of the school leader’s role.   

Thirteen out of twenty-eight school leaders explained how they managed 

situations where students faced learning difficulties because of the use of a non-

native language as the medium of science and mathematics instruction. Some of the 

school leaders also emphasized the teacher’s role in assisting these students. 

According to a PYP coordinator in a private school (SL3S1P), the school’s priority is 

to develop the students’ proficiency in the non-native language to facilitate the 

learning of science and mathematics. Additionally, four school leaders from different 

types of schools emphasized the collaboration between teachers and coordinators to 

assist the students who face difficulties when the learning of science or mathematics 

is in a non-native language. Moreover, a headmistress in a public school 

(SL24S15Pb) proposed the possibility to integrate science lessons in language 

lessons to simplify the learning of science. She proposed that if the science lesson is 

on healthy food for example, the language lesson can be on food items. According to 

the school leader, this collaboration can help students acquire the scientific 

terminologies and key terms in a non-native language. Additionally, a science and 

mathematics coordinator (SL12S9Pf) explained her collaboration with the language 

coordinator to improve the students’ language in science learning through working 

together on the same objectives.  

Moreover, several school leaders proposed different ways to assist students 

with learning difficulties because of the use of a non-native language as the medium 

of science and mathematics instruction. For instance, a director of a private-free 

school (SL8S9Pf) explained how he encourages teachers to check the student’s 
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understanding during an exam, explain a question, or provide direct support. Also, a 

science and mathematics subject leader (SL13S3P), proposed translanguaging as one 

of the solutions that can be used when a student faces learning difficulties because 

science and mathematics are taught in a non-native language. Furthermore, the head 

of a department in a private school (SL16S5P) clarified that students facing learning 

difficulties because of the use of a non-native language as the medium of science and 

mathematics instruction can answer questions orally, fill in the blanks instead of 

writing a paragraph, use the support of key words, or use a principled use of Arabic 

to clarify their answers. Moreover, the school leader emphasized her collaboration 

with the learning support department to provide students with the needed assistance. 

Finally, she suggested the use of technology to facilitate the learning when students 

face learning difficulties because of the non-native language as the medium of 

science and mathematics instruction. Likewise, the director in a private school 

(SL17S5P) highlighted the role of the learning support team in strengthening the 

students’ proficiency in the language of instruction which can facilitate the scientific 

and mathematical conceptual understanding.  

Furthermore, according to a mathematics coordinator in a public school 

(SL22S17Pb), language mistakes in science or mathematics should not be assessed. 

The school leader confirmed that the main objective in science and mathematics is to 

achieve the conceptual understanding. However, a physics coordinator at the same 

public school (SL23S17Pb) argued that language might not be a priority in physics 

learning just like in mathematics, however, it plays an important role in biology 

teaching and learning where the reading, writing, and analytical skills are 

emphasized. Moreover, a science coordinator in a public school (SL29S16Pb) 

explained how she usually assists students in acquiring scientific terminologies 
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through writing short sentences that the students need to memorize. A headmistress 

and an IT specialist in a public school (SL31S14Pb) complained that some students 

have even difficulties to memorize the summary of a science lesson in a non-native 

language. Therefore, the school leader proposed several solutions to assist these 

students such as simplifying the question or the document using basic words and 

simple and short sentences, reading the exam for these students, giving direct 

questions, practicing with them the kinds of questions they might have, clarifying the 

expectations, using pictures in the document to facilitate the understanding, and 

finally, not assessing the language mistakes in science. Additionally, the director of a 

public school (SL27S13Pb) emphasized the role of the teacher in finding creative 

ways to facilitate the learning of science and mathematics in French through a 

drawing, a story, or a picture.  

On another note, nine school leaders highlighted their input in the 

development and/or the implementation of the language policy that is implemented 

in their schools. For instance, a science and mathematics coordinator in a private-free 

school (SL12S9Pf) shared with the school’s administrative team how the language 

policy needs to further reinforce the oral component of the non-native language that 

is used as the medium of science and mathematics instruction. Additionally, a PYP 

coordinator in a private school (SL2S1P) explained how the school’s language policy 

needs to be continuously evaluated and revised with a follow-up process that ensures 

that the recommended improvements are clearly shared and implemented. Similarly, 

two school leaders in public schools described the content of science and 

mathematics books as poor. Therefore, they shared their concerns with the 

administrative team and took several initiatives to support the teaching and learning 
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process through providing teachers with professional development opportunities and 

encouraging the use of additional resources.  

More school leaders shed the light on the school leaders’ responsibilities in 

the implementation of the non-native language as a medium of science and 

mathematics instruction policy in the school. In fact, a PYP coordinator in a private 

school (SL2S1P) stressed on the school leaders’ responsibilities in maintaining 

language and subject competencies in multilingual classrooms. According to the 

school leader, the teachers’ mastery of the mathematical and scientific concepts is the 

priority. In case a teacher shows a lack of proficiency in the language of instruction, 

her role as a school leader is to support the teacher with a growth plan to improve the 

language skills. She also encourages teachers to use the translanguiging approach as 

a tool that facilitates the teaching and learning process. The school leader also 

clarified her role in the implementation of the school’s language policy based on the 

updated international programs that the school is implementing. The school leader 

finally highlighted the unfortunate status of the outdated national curriculum.  

Another PYP coordinator in an international private school (SL3S1P) 

described her role in the implementation of the school’s language policy through 

meeting with subject leaders including the Arabic, French, mathematics, and 

homeroom teachers who teach the inquiry program, to ensure that the policy is 

implemented in terms of practices. The school leader emphasized the importance of 

reinforcing the scientific and mathematical vocabulary when the teaching and 

learning is in a non-native language. She asserted that the focus is not on learning 

through the non-native language only, but on the understanding of the scientific and 

mathematical terms. The school leader also shared her input in the choice of science 

and mathematics textbooks based on the national and international standards. She 
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also highlighted the Western influences in these textbooks, especially in maps and 

mathematical problems, that may include terms that are not relevant to the Lebanese 

context. Moreover, a science and mathematics subject leader (SL13S3P) described 

her role in leading workshops for teachers and parents on the alignment between 

literacy and numeracy, the importance of language in the teaching and learning of 

science and mathematics, and the acquisition of scientific and mathematical 

vocabulary and concepts through the non-native language as the medium of 

instruction.  

Finally, several school leaders described their interventions in the 

implementation of their schools’ language policies including leading coordination 

sessions with teachers to give feedback and recommendations, encouraging teachers 

to use real-life situations to facilitate the learning of languages, and promoting the 

importance of acquiring the non-native language, as the medium of instruction, for a 

better scientific and mathematical conceptual understanding. Lastly, a director of a 

private school (SL20S6P) stressed on the significance of providing teachers with 

professional development opportunities to achieve a better implementation of the 

school’s policies.  

Finally, while a group of school leaders emphasized their role in the 

development and implementation of language policies, six out of twenty-eight school 

shared the limitation of their role in the choice of the language policy that is 

implemented in their schools. In fact, two school leaders in a public school shed the 

light on the limitation of their decision-making when it comes to changing the 

science and mathematics books that are imposed by the ministry of education in 

Lebanon. Therefore, the school leaders collaborate with teachers to find possible 

solutions to fulfil the gaps in science and mathematics books.   
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4.1.8 Emphasizing the Teacher’s Role  

Several school leaders highlighted the teacher’s role in teaching science and 

mathematics and when students face difficulties because of the use of a non-native 

language as the medium of instruction. More school leaders emphasized the teacher’s 

language and/or subject competencies. 

In fact, seven out of twenty-eight school leaders emphasized the role of the 

teacher in teaching science and mathematics. For instance, a science and 

mathematics subject leader (SL13S3P) considered every subject teacher as a 

language teacher. The school leader described language as the vehicle and the 

driving force of all disciplines. Another school leader, a PYP coordinator and an 

assistant director (SL3S1P), also agreed that a language policy does not involve 

language teachers only but the teachers of all subjects. The school leader clarified 

that the voice of every teacher is essential. Additionally, a regional trainer for 

languages (SL18S4P) claimed that a language teacher has two teaching objectives 

which are teaching the language and encouraging students to use elements from 

knowledge that they have acquired in science or mathematics. Moreover, three other 

school leaders viewed science and mathematics teachers as language teachers and 

emphasized the teacher’s acquisition of the language of instruction and the subject’s 

terminologies which can enrich the students’ language skills and vocabulary. On the 

other hand, a science and mathematics coordinator in a private-free school 

(SL12S9Pf) argued that a science and mathematics teacher is not a language teacher. 

The school leader affirmed that each teacher has different objectives to achieve. In 

addition, an English coordinator (SL19S4P) argued that the students’ acquisition of 

languages is the priority.  
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Furthermore, five school leaders emphasized the teacher’s language and/or 

subject competencies. For instance, a PYP coordinator (SL2S1P) confirmed the 

importance of the teacher’s language and subject competencies. However, the school 

leader explained that in case a teacher shows weakness in language skills but can 

deliver the content correctly, the teacher can use the translanguiging approach as a 

tool to facilitate the teaching and learning process. Moreover, a PYP coordinator and 

assistant director (SL3S1P) argued that the teacher’s acquisition of the language of 

instruction and the subject’s terminologies is essential because it enriches the 

students’ language skills and vocabulary. According to a science and mathematics 

subject leader (SL13S3P), both the language and the conceptual understanding of 

science and mathematics are important. In addition, an assistant director and 

mathematics coordinator (SL1S1P) affirmed that a teacher should acquire the 

language of instruction to be able to tailor the teaching in a manner that ensures the 

teaching of science and mathematics. Finally, a director in a private school 

(SL17S5P) confirmed that a teacher should maintain a good English language to 

communicate easily and smoothly with the learners.  

Finally, five school leaders highlighted the teacher’s role when students face 

difficulties because of the use of a non-native language as the medium of instruction. 

For instance, a director of a private-free school (SL8S9Pf) proposed that when 

students face difficulties because of the use of a non-native language as the medium 

of science and mathematics instruction, the teacher can check the student’s 

understanding during an exam, explain the question, and provide direct support. 

Likewise, a director in a public school (SL27S13Pb) highlighted the teacher’s role in 

finding creative ways to facilitate the learning of mathematics when students face 
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difficulties because of the using the non-native language as the medium of 

instruction.   

4.1.9 Sharing the Perception of Using a Principled Use of Arabic or Code-

Switching Approach 

While thirteen school leaders agreed with using code-switching strategy or a 

principled use of the native language in a multilingual classroom where the teaching 

and learning of science and mathematics is in a non-native language, eight school 

leaders disagreed with using code-switching strategy or a principled use of the native 

language and proposed alternative solutions to support the teaching and learning in a 

multilingual classroom. 

Thirteen out of twenty-eight school leaders agreed with using code-switching 

or a principled use of the native language in a multilingual classroom where the 

teaching and learning of science and mathematics is in a non-native language. In fact, 

three school leaders clarified that a principled use of Arabic can assist the students 

when the teaching and learning of science and mathematics is in a non-native 

language. In addition, according to a science and mathematics coordinator in a 

private-free school (SL12S9Pf), a science or mathematics teacher is not a language 

teacher. The school leader affirmed that the teacher’s main objective is to achieve the 

scientific or mathematical objective and not to teach the language. Therefore, she 

agreed with using a principled use of Arabic when teaching and learning science and 

mathematics is in a non-native language. She also argued that a principled use of 

Arabic may facilitate mathematical understanding in problem solving and strengthen 

the students’ logical skills.  

Additionally, a mathematics trainer (SL15S4P) confirmed that using a 

principled use of the native language can reduce the students’ confusions in 
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mathematics. The school leader shared the example of students in a French 

Baccalaureate mathematics class who sometimes use the Lebanese Arabic language 

 to better explain and understand the mathematical concept. A head of a (اللغة العامية)

department and a coordinator in a private school (SL16S5P) asserted that it’s the 

Lebanese Arabic language that the teacher might use to facilitate the learning and not 

the literary Arabic (اللغة الفصحى). Moreover, a school leader in a private school 

(SL18S4P) explained how she encourages students to use French or Arabic to 

translate the difficult words they encounter in English. The school leader perceived 

code-switching as gymnastics for the brain. Furthermore, two school leaders in a 

public school, a mathematics (SL22S17Pb) and a physics (SL23S17Pb) coordinators, 

addressed the issue of students who join the school in grade 7, coming from schools 

having different language policies. The school leaders affirmed the need to use 

Arabic with students who come from public schools where the teaching and learning 

of science and mathematics is in Arabic. The physics coordinator stressed on the 

need to continuously repeat the scientific terms and actions verbs in Arabic and 

English to ensure that they are acquired by the students. Along the same lines, a 

headmistress in a public school (SL24S15Pb) affirmed that although the school’s 

director imposes the use of English as the only medium of instruction, the use Arabic 

as a translation tool is indispensable to achieve the learning objectives. Likewise, a 

mathematics coordinator at the same public school (SL25S15Pb) confirmed that the 

students’ English proficiency is weak, therefore, the use of Arabic language is a 

necessity to facilitate the learning, especially in problem solving. However, the 

school leader explained that numbers and calculations such as the multiplication 

techniques, can be taught in English. Additionally, the school leader argued that 
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teachers and students are Arabs who need to use Arabic in calculations in everyday 

life situations.  

Furthermore, a headmistress in a public school (SL26S13Pb) agreed with 

using the code-switching strategy in multilingual classrooms where the teaching and 

learning of science and mathematics is in a non-native language. The school leader 

explained that language becomes a barrier in the learning process if the non-native 

language is imposed as the only medium of instruction which can lead to learning 

obstacles. She finally clarified that the students need this support to feel comfortable 

and be able to achieve the scientific and mathematical conceptual 

understanding. Finally, a headmistress and an informational technology specialist 

(SL31S14Pb) confirmed that the code-switching strategy is needed especially in 

science subjects because students don’t acquire French, as the language of 

instruction, perfectly. Finally, the school leader found a correlation between the 

students’ results in French and science. When analyzing and comparing the students’ 

results, she realized that the weakness in French affected the science results in cycles 

1 and 2.   

On the other hand, eight out of twenty-eight school leaders disagreed with 

using code-switching strategy or a principled use of the native language in a 

multilingual classroom where the teaching and learning of science and mathematics 

is in a non-native language. According to an English coordinator in a private school 

(SL19S4P), using more than one language while teaching science or mathematics 

can create confusions. The school leader argued that using Arabic in a multilingual 

classroom where the teaching and learning is in a non-native language, hampers the 

students’ acquisition of the non-native language. Moreover, a director in a private 

school (SL17S5P) affirmed that the use of English as the only medium of instruction 
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leads to a better conceptual understanding of science and mathematics and 

acquisition of the scientific and mathematical key terms. She also clarified that 

Arabic can be used when the teaching and learning is in a non-native language to 

only support the learning with more illustrations and examples that are related to the 

students’ real-life experiences. The director of a private-free school (SL8S9Pf) also 

shared the need to acquire the scientific and mathematical terms in the non-native 

language, especially for students to use them in the Lebanese Brevet official exams. 

Furthermore, several school leaders suggested alternative solutions to support 

the learning in a multilingual classroom where the teaching and learning of science 

and mathematics is in a non-native language. For instance, an assistant director and a 

mathematics coordinator (SL1S1P) suggested the use of dictionaries to facilitate the 

understanding of French or English words instead of using Arabic in a multilingual 

classroom where the teaching and learning of science and mathematics is in a non-

native language. Another school leader, a science and mathematics subject leader in 

a private school (SL13S3P) described the use of code-switching in a multilingual 

classroom as the danger zone and suggested the use of the translanguaging approach 

instead. According to a director in a public-school school (SL27S13Pb), teachers 

need to find and use creative ways to achieve the scientific and mathematical 

conceptual understanding. The school leader argued that using Arabic in a 

multilingual classroom where the teaching and learning of science and mathematics 

is in a non-native language should be the teacher’s last solution to facilitate the 

learning.  

4.1.10 Reflecting on the Native and Non-native Resources  

While a group of school leaders emphasized the availability of resources in a 

non-native language, other school leaders addressed the issue of the lack of 
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resources, especially in the Arabic language, and criticized the science, mathematics, 

and/or language books.  

In fact, nine out of twenty-eight school leaders stated that one of the main 

reasons that the teaching and learning is in a non-native language is Lebanon is the 

availability of resources in that language. For instance, a PYP coordinator and an 

assistant director (SL3S1P) stated that the resources in a non-native language are 

varied and rich in terms of content and experiences. The school leader added that the 

availability of resources in Arabic for science and mathematics subjects is less than 

in English. Moreover, an assistant director and mathematics coordinator (SL1S1P) 

emphasized the abundance and variance of knowledge and information in non-native 

languages, mostly in English. A director in a private school (SL17S5P) also 

highlighted the availability of resources in a non-native language. She stated:  

I totally agree with using the non-native language. All available resources are 

in a non-native language, most inventions. Moreover, sharing experiences, 

points of view, comparing… can be easier and reach more people.     

Lastly, according to a PYP coordinator (SL2S1P), the availability of digital 

resources and textbooks in the non-native language enriches the students’ knowledge 

and skills, gives them a limitless and autonomous learning environment that 

reinforces the conceptual understanding, and keeps them updated with scientific, 

technological, and humanistic progress. 

On the other hand, a group of school leaders addressed the issue of the lack of 

resources and criticized the science, mathematics, and/or language books, especially 

in public schools. In fact, three school leaders in public schools spotlighted main 

gaps in the language policies that are imposed by the ministry of education in 

Lebanon. The school leaders addressed several issues, mainly the lack of resources 
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and the use of science and mathematics books that are outdated, do not match with 

the latest technology and progress, contain language mistakes, and include questions 

that are not aligned with the official exams’ expectations. Two of the three school 

leaders shared their input with their school’s administration. However, they did not 

expect changes since these books are imposed by the government. Their role as 

mathematics and physics coordinators is limited to meeting with the teachers to 

discuss and find solutions. One of the three school leaders, a headmistress in a public 

school (SL24S15Pb), described the gaps in the language books as a major problem. 

She shared that these books are poor and do not include a variety of exercises and 

activities related to writing and speaking. Therefore, her role as a headmistress is to 

initiate new approaches to support the learning through encouraging the use of 

additional resources. The school leader shared her input in several workshops and 

criticized the use of books that do not satisfy the learning of languages, mainly 

English. Similarly, two other school leaders in public schools described the content 

of science and mathematics books as poor. Therefore, they took several initiatives to 

support the teaching and learning process through providing teachers with 

professional development opportunities and encouraging the use of additional 

resources.  

4.1.11 Reflecting on Transitioning from a Native to a Non-Native Language as 

the Medium of Science and Mathematics Instruction 

A group of school leaders disagreed with transitioning from a non-native to 

native language as the medium of science and mathematics instruction. More school 

leaders affirmed that transitioning from a native to a non-native language as the 

medium of science and mathematics instruction in elementary creates learning 

difficulties.  
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For instance, a headmistress in a public school (SL24S15Pb) explained that 

transitioning from native to non-native language as a medium of instruction creates 

challenges. The school leader preferred the use of the non-native language from an 

early age for a better acquisition of the scientific and mathematical terms in the non-

native language. Additionally, a director of a private-free school (SL8S9Pf) stated 

that he is against the transition from a native to a non-native language as the medium 

of science and mathematics instruction in elementary because students need to be 

prepared for the Brevet official exams in science and mathematics which are in the 

non-native language.  

Furthermore, according to a mathematics coordinator in a public school 

(SL25S15Pb), transitioning from a native to a non-native language as the medium of 

science and mathematics instruction in grade four, creates difficulties and obstacles, 

especially in writing words and numbers in mathematics. Finally, a headmistress in a 

public school (SL31S14Pb) affirmed that the transition from Arabic to French as the 

medium of science instruction is difficult because it prevents students from 

explaining science using a proper scientific vocabulary.     

4.1.12 Aligning Language and Mathematical and/or Scientific Literacy 

Five out of twenty-eight school leaders highlighted the correlation between 

the language of science and mathematics instruction and scientific and mathematical 

literacy. According to a science and mathematics subject leader (SL13S3P), language 

gives a room for learners in sciences and mathematics to clarify their ideas, make 

claims, record, and present findings, examine questions, and choose appropriate 

strategies. The school leader led a mathematics workshop that focused on the 

integration of language in mathematics. She explained the importance of using 

reflection and visible thinking activities and tools such as diaries, journals, and 
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visible thinking routines, to assist students in their mathematical thinking and make it 

more visible. In addition, the school leader did more workshops for teachers and 

parents on the vital correlation between numeracy and literacy. Moreover, two school 

leaders confirmed that the development of scientific and mathematical literacies 

facilitates the acquisition of scientific and mathematical concepts. Two school 

leaders added that scientific and mathematical literacies enrich the students’ 

vocabulary with new scientific and mathematical terms. According to an English 

coordinator (SL19S4P), these terms are used in all universities because they are 

international.  

On a different note, five school leaders explained how the lack of proficiency 

in the non-native language hampers the learning of science and mathematics. 

According to the director of a private-free school (SL8S9Pf), learning science and 

mathematics in a non-native language requires achieving a minimum level of this 

language. The school leader asserted that the disadvantage appears when the students 

don't achieve this level, which prevents them from achieving the required skills in 

science or mathematics. Moreover, a PYP coordinator in a private school (SL3S1P) 

highlighted the importance of the students’ mastery of the language of instruction. 

The school leader explained that the students’ language proficiency impacts 

achievement and the lack of language proficiency leads to learning difficulties. 

Finally, two school leaders also agreed that the lack of the language acquisition can 

block science and mathematics understanding. 

On a final note, I developed twelve categories from the codes that emerged 

from the school leaders’ responses. Then, I defined the properties of each category 

based on the codes and patterns identified in the data and explained the conditions 

under which the category operated. Then, through comparing data with categories 
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and categories with categories, dominant themes emerged. These comparisons 

enabled me to move to a higher level of categorization and to proceed with a 

thematic analysis through grouping categories under major themes.  

The following Figure 5 shows how the conceptual categories were finally 

developed into five major themes.  

Figure 5: Combining Categories into Themes 

Categories Themes 

Choosing the language of science and 

mathematics instruction 

The choice of a native or a non-

native language as the medium of 

science and mathematics instruction 

in Lebanon. 

 

Identifying the benefits of teaching and 

learning science and mathematics in a non-

native language   

Assessing the Influence of Using a Non-

Native Language as the Medium of 

Science and Mathematics Instruction on 

the academic and linguistic performance 

Reflecting on native and non-native 

resources 

Assessing the influence of using a non-

native language as the medium of science 

and mathematics instruction on the cultural 

identity and sense of belonging 

The influence of a non-native 

language as the medium of science 

and mathematics instruction on the 

cultural identity and the native 

language. 

 

Reflecting on the impact of Using a Non-

Native Language as the Medium of 

Science and Mathematics Instruction on 

the Development of the Native Language 

Describing the school leader’s role  The school leader’s and the teacher’s 

role in the teaching and learning of 

science and mathematics in a non-

native language.  

Emphasizing the teacher’s role  

Shedding the light on the role of the non-

native language 

The influence of a non-native 

language as the medium of science 

and mathematics instruction on the 

acquisition of science and 

mathematics literacy. 
Aligning language and mathematical 

and/or scientific literacy 

Sharing the perception of using a 

principled use of Arabic or the code-

switching approach 

The role of the native language in the 

teaching and learning of science and 

mathematics. 

 Reflecting on transitioning from a native to 

a non-native language as the medium of 

science and mathematics instruction 
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Chapter Five 

Discussions, Conclusions, and Limitations 

This study uses a qualitative research design and methods to collect and 

analyze data for the purpose of exploring the school leaders’ perceptions of teaching 

and learning science and mathematics in a non-native language in Lebanon. This 

chapter starts with a discussion under every theme that emerged from the data. The 

discussion includes a comparison between the school leaders’ perceptions of 

teaching and learning science and mathematics in a non-native language in Lebanon 

that were grounded in the data and the perceptions of researchers in the literature. It 

also suggests recommendations for future research. Then, the chapter concludes with 

the study’s major findings and limitations.   

5.1 A Comparison between the School Leaders’ and the 

Researchers’ Perceptions of Teaching and Learning Science and 

Mathematics in a Non-native Language  

Presented next is a discussion of the similarities and differences between the 

emerging perceptions of school leaders of teaching and learning science and 

mathematics in a non-native language in the Lebanese culture that were grounded in 

the data and the perceptions presented in the research and the theoretical framework 

of the study. The aim behind this comparison is to see whether or not, and to what 

extent, the school leaders’ and the researchers’ perceptions of teaching and learning 

science and mathematics in a non-native language align, as well as to depict specific 

cultural dimensions that might have shaped the Lebanese perspective.  
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5.1.1 The Choice of a Native or a Non-Native Language as the Medium of 

Science and Mathematics Instruction in Lebanon 

Several researchers promote the use of the native language as the medium of 

science and mathematics instruction (Al Harithi, 2012; BouJaoude & Sayah, 2000; 

Cummins, 2000; Heugh, 2017; Mustafa, 2011) and affirm that teaching and learning 

science and mathematics in a non-native language creates academic and linguistic 

difficulties (Cummins, 2000; Gervasoni, 2018; Thomas, 2009; Rollnick, 2000; Sua & 

Raman, 2007; Swain & Lapkin, 2013). However, other researchers show how 

teaching and learning science and mathematics in a non-native language has 

numerous advantages (Genesee, 2008; Sah, 2020; Smith, 2017; Lee et al., 2013; 

Waswa, 2020) and several benefits on the students’ cognitive, social, and 

psychological status (Krashen, 1982; Lo & Lo, 2014; Navés, 2009). In this study, the 

school leaders’ perceptions also shed the light on the debatable aspect of teaching 

and learning science and mathematics in a non-native language. While most of the 

school leaders emphasized the use of a non-native language as the medium of science 

and mathematics instruction in Lebanon and disagreed with teaching and learning 

these subjects in Arabic, the native language, few school leaders argued that teaching 

and learning science and mathematics in a non-native language creates difficulties 

and confusions. Furthermore, some of the school leaders highlighted the gaps that 

exist in the non-native language policy.  

Several researchers assert that using a native language as the language of 

instruction is indispensable during the early years of the learners’ education (Al 

Harithi, 2012; Heugh, 2017;  Mustafawi & Shaaban, 2019), helps the learners 

acquire academic skills easily, achieve a better conceptual understanding, and 

succeed in the examinations (Cummins, 2000), facilitates conceptual understanding, 
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fosters cognitive development and critical thinking, and ensures meaningful class 

participation (Mustafa, 2011). Although the aforementioned body of researchers 

focuses on the benefits of using the native language as the medium of science and 

mathematics instruction, only few school leaders in this study agreed with using 

Arabic as the medium of science and mathematics instruction. These school leaders 

showed respect to the Arabic language and considered it as a communication tool 

that gives students pride and confidence. However, they shared their concerns 

regarding the choice of Arabic as the medium of science and mathematics 

instruction. The school leaders clarified that implementing the native language policy 

should be unified in schools and universities in Lebanon, or else the students will 

face difficulties on the university level.  

Most of the school leaders preferred teaching and learning science and 

mathematics in a non-native language in Lebanon. A group of school leaders shed 

the light on the positive influence of using a non-native language as the medium of 

science and mathematics instruction on the learners’ academic and linguistic 

performance. According to these school leaders, teaching and learning science and 

mathematics in a non-native language enables learners to acquire proficiency in the 

non-native language and a better scientific and mathematical conceptual 

understanding, reinforces their reading, writing, listening, and speaking skills in the 

non-native language, enriches their scientific and mathematical key terms and 

terminologies, and enhances their cognitive skills which facilitates the learning of 

more languages and promotes their motivation in the learning of science and 

mathematics. More school leaders explained how using a non-native language as the 

medium of science and mathematics instruction allows learners to succeed in 
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international standardized tests, gives them access to higher education and workforce 

in Lebanon and abroad, and keeps them updated with latest technological progress.  

The school leaders’ perceptions of teaching and learning science and 

mathematics in a non-native language draw a common ground with the study’s 

theoretical framework that shed the light on a body of research that emphasizes the 

benefits of using a non-native language as the medium of science and mathematics 

instruction. Researchers argue that teaching and learning science and mathematics 

through a non-native language facilitates the learning of content knowledge as well 

as improves the students’ communication proficiency in that language (Krashen, 

1982; Lee et al., 2013; Sah, 2020; Smith, 2017).  

Moreover, several researchers shed insight on the cognitive, social, and 

psychological benefits of using a non-native language as the medium of science and 

mathematics instruction. For instance, Jäppinen (2005) highlights the cognitive 

benefits of using a non-native language as the medium of science and mathematics 

instruction including mental manipulation, flexibility, divergent and creative 

thinking. Some of the school leaders shared the same claim and explained how 

teaching and learning science and mathematics using a non-native language enhances 

the students’ cognitive skills and agility. Furthermore, researchers show the social 

and psychological benefits of teaching and learning in a non-native language such as 

the students’ confidence and positive attitudes towards the non-native language 

(Lasagabaster & Sierra, 2009; Merisuo-Storm, 2006). However, in the Lebanese 

context, school leaders didn’t emphasize the social and psychological aspects of 

using the non-native language as the medium of science and mathematics instruction. 

Only one of the school leaders shed the light on how the difficult social backgrounds 

of some students in public schools do not support the learning in a non-native 
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language and have a negative influence on the students’ academic and linguistic 

performance. The school leader’s statement contradicts Genesee’s (1987; 2008) 

claim that using a non-native language as the medium of science and mathematics 

instruction is suitable for all students irrespective of socioeconomic status. 

On the other hand, although most of the school leaders agreed with using a 

non-native language as the medium of science and mathematics instruction and 

highlighted its positive influence on the learners’ academic and linguistic 

performance, a group of school leaders stressed on the difficulties that students can 

face because of the non-native language, as the medium of science and mathematics 

instruction in Lebanon. According to several school leaders, the proficiency in the 

non-native language has an impact on the students’ academic achievement. Some of 

the school leaders explained how the lack of language proficiency can hinder the 

scientific and mathematical conceptual understanding and the use of scientific and 

mathematical terminologies and key terms in a non-native language can create 

confusions and learning difficulties, especially in mathematical problem solving and 

oral exams. Research also shows how the lack of proficiency in the non-native 

language, as the language of science and mathematics instruction, can hamper the 

learning of these subjects (Heliawati et al., 2020; Hu & Gao, 2020; Kibirige & 

Mogofe, 2021). In addition, a body of researchers believe that using a non-native 

language as the medium of mathematics instruction prevents learners from being 

high achievers in mathematics (Gervasoni, 2018; Robertson & Graven, 2019; Swain 

& Lapkin, 2013; Waswa, 2020) and cause academic problems with mathematical 

word problems (Van Rinsveld et al., 2016).   

Furthermore, the school leaders’ perceptions of teaching and learning science 

and mathematics in a non-native language aligned with the researchers’ view of 
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using a non-native language as the medium of science and mathematics instruction as 

a necessity to help students gain access to modern ideas and technological 

innovations (Jäppinen, 2005) and an essential requirement in today’s modern world 

to achieve modernization and globalization (Mustafawi & Shaaban, 2019).  

Finally, a group of school leaders shed the light on one of the main reasons 

for choosing a non-native language as the medium of science and mathematics in 

Lebanon which is the availability of credible resources in non-native languages that 

enrich the students’ knowledge and skills and give them an autonomous and limitless 

environment that reinforces the conceptual understanding. On the other hand, other 

school leaders address the issue of having outdated resources and books with a poor 

content. They also criticize the lack of resources in Arabic and confirm the difficulty 

of using Arabic as the language of science and mathematics instruction because it 

can limit the students’ progress and evolution. The school leaders’ reflections on the 

use of native and non-native resources in Lebanon offer a new perception of the 

choice of a native or a non-native language as the medium of science and 

mathematics instruction. These perceptions were not highlighted in the literature. 

Consequently, the school leaders’ perceptions in this study fill a gap in the literature 

and highlight the need for further research on the use of native and non-native 

resources in Lebanon or other multilingual contexts.  

5.1.2 The Influence of a Non-native Language as the Medium of Science and 

Mathematics Instruction on the Cultural Identity and the Native Language  

While several school leaders shared that teaching and learning science and 

mathematics instruction in a non-native language doesn’t have any impact on the 

students’ cultural identity and sense of belonging, other school leaders provided 

evidence on the influence of teaching and learning science and mathematics in a non-
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native language on the students’ cultural identity and the value of the native language 

in the Lebanese society. The debate between the school leaders regarding the 

influence of a non-native as the medium of science and mathematics instruction on 

the cultural identity and the native language was also reflected in the research and the 

theoretical framework of this study. An extensive research evidence shows how 

teaching and learning science and mathematics in a non-native language threatens 

and weakens the cultural identity and devalues the native language (Albury, 2019; Al 

Harithi, 2012; Ennaji, 2005; Geo-Jaja, 2013; Lodge, 2016; Sah & Li, 2018). 

However, defenders of the use of a non-native language as the medium of science 

and mathematics instruction believe that teaching and learning science and 

mathematics in a non-native language doesn’t have any adverse effects on the 

cultural identity, especially if the native language is protected and empowered 

(Babaci-Wilhite, 2017; Navés, 2009; Ngugi, 1994; Sumaryono & Ortiz, 2004).  

Few school leaders described language as a powerful tool that aids in 

building new relationships and experiences and impacts the students’ agency. One of 

the school leaders clarified that using a non-native language as the medium of 

science and mathematics instruction cannot jeopardize the students’ cultural identity. 

Moreover, a group of school leaders viewed the non-native language as the language 

of scientists and mathematicians and considered it easier than Arabic, the native 

language. Consequently, the school leaders shared that using a non-native language 

as the medium of science and mathematics is preferable. Other school leaders argued 

that the cultural identity is not taught through sciences and mathematics. For 

instance, in the Lebanese context, several school leaders affirmed that its’ the 

difficult socioeconomic situation that is affecting the students’ cultural identity and 

sense of belonging and not the use of a non-native language as the medium of 
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science and mathematics instruction. More school leaders highlighted the positive 

impact that the use of a non-native language as the medium of science and 

mathematics instruction can have on the students’ cultural identity. The school 

leaders explained how teaching and learning science and mathematics in a non-native 

language expands the learners’ global citizenship and expose them to different 

cultures and perspectives. Research shows that teaching and learning science and 

mathematics in a non-native language doesn’t have any adverse effects on the 

cultural identity and the value of the native language in a multilingual context 

(Cummins, 2000; Navés, 2009), especially when the culture and language are 

protected and empowered (Babaci-Wilhite, 2017; Cummins, 2000; Navés, 2009; 

Ngugi, 1994; Sumaryono & Ortiz, 2004). In fact, teaching and learning science and 

mathematics in a global and powerful non-native language can contribute to the 

advancement of an individual’s socioeconomic mobility domestically and 

internationally (Albury, 2019; Piller & Cho, 2013; De Swaan, 2001). The 

researchers’ statements align with the school leaders’ argument that the use of a non-

native language does not harm the cultural identity when the native language is 

protected. 

On the other hand, several school leaders affirmed that teaching and learning 

science and mathematics in a non-native language can have a negative influence on 

the learners’ cultural identity when the native language is not protected and 

empowered. Some of the school leaders suggested that the Lebanese identity and the 

native language can be protected through teaching and learning history, geography, 

and civil education in the native language which can enhance the students’ cultural 

identity, citizenship, and sense of belonging since these subjects can be relevant to 

the Lebanese culture. Moreover, other school leaders explained how teachers can 
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protect the students’ cultural identity through relating scientific and mathematical 

concepts to the students’ real-life experiences and cultural context and how parents 

can promote the use of the Arabic language and its value. Other school leaders 

highlighted the school leaders’ role in providing a school culture that celebrates the 

use of different languages, mainly the non-native language.  

The school leaders’ aforementioned perceptions shed the light on the 

influence of a non-native language as the medium of science and mathematics 

instruction on the cultural identity and the value of the native language in the 

Lebanese society. The school leaders explained how to protect and empower the 

native language to prevent the negative influence that the use of a non-native 

language as the medium of instruction can have on the cultural identity. However, 

they did not describe the adverse effects of using a non-native language as the 

medium of science and mathematics instruction on the learners’ cultural identity and 

sense of belonging which are clearly stated by several researchers.  

In fact, an extensive research evidence shows how teaching and learning 

science and mathematics in a non-native language devalues the cultural identity and 

the native language (Albury, 2019; Al Harithi, 2012; Ennaji, 2005; Geo-Jaja, 2013; 

Lodge, 2016; Sah & Li, 2018). For instance, several researchers affirm that the 

hegemony of English, as a result of colonial powers, can threaten a country’s culture 

and native language (Albury, 2019; Mustafawi & Shaaban, 2019) and spread the 

values of the western society (Geo-Jaja, 2013). In addition, teaching and learning 

science and mathematics in English can make bilingual learners believe in the 

superiority of the language of instruction and devalue their native language (Ennaji, 

2005; Lodge, 2016; Sah, 2020). More researchers provide evidence on how the use 

of a non-native language as the medium of science and mathematics instruction in 
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different multilingual contexts, leads to the devaluation of the country’s culture and 

mother tongue. For example, in the Arab countries, although Arabic is perceived as a 

marker of cultural identity and national unity, it is still considered as unfit in the 

domains of science and technology, which reflects an underestimation of the 

potentials of this language (Ennaji, 2005). Moreover, in the multilingual and 

multicultural Lebanese context, the choice of a non-native language, mainly French 

or English, as the medium of science and mathematics instruction raises 

controversial issues regarding identity and belongingness (Shaaban & Ghaith, 1999). 

Although Arabic is perceived as the most prominent symbol of national identity, it 

struggles against the powerful global non-native languages that are considered as 

symbols of freedom, prestige, technological advances, and cultural openness 

(Shaaban & Ghaith, 1999).  

On a final note, Sumaryono and Ortiz (2004) emphasize the role of teachers 

in supporting the students’ native language in meaningful ways. The researchers 

believe that validating the power of the students’ native language help students learn 

a new language while preserving their cultural identity. The researchers’ statement 

aligns with the school leaders’ confirmation of the teachers’ vital role in protecting 

the students’ cultural identity. Lastly, while school leaders highlighted their role in 

providing a school culture that celebrates the use of different languages while 

honoring and empowering the native language, research shows a gap in explaining 

how school leaders can protect the learners’ cultural identity and the value of their 

native language. This gap highlights a new recommendation for future research on 

the school leaders’ role in protecting the cultural identity and the native language in 

multilingual contexts.    
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5.1.3 The School Leader’s and the Teacher’s Role in the Teaching and Learning 

of Science and Mathematics in a Non-Native Language 

Several school leaders shed the light on their role in the teaching and learning 

of science and mathematics in a non-native language in Lebanon. School leaders 

emphasized their role when students face difficulties because of the use of a non-

native language as the medium of instruction, in protecting the native language 

and/or the cultural identity, in collaborating with teachers and other school leaders, in 

developing and/or implementing the language policy, and in promoting professional 

development opportunities. On the other hand, a group of school leaders highlighted 

the limitations of the school leader’s role, mainly in public schools.    

First, a group of school leaders explained how they managed situations where 

students faced learning difficulties because of the use of a non-native language as the 

medium of science and mathematics instruction. According to several school leaders, 

the priority is to develop the students’ proficiency in the non-native language to 

facilitate the learning of science and mathematics. More school leaders highlighted 

the need for a continuous collaboration between teachers, school leaders, and the 

learning support team to assist the students who face difficulties when the learning of 

science or mathematics is in a non-native language. Additionally, some of the school 

leaders emphasized the role of teachers in supporting these students during exams 

and using the translanguaging approach or technology to facilitate the learning.  

Moreover, another group of school leaders shed the light on their 

responsibilities in the development and implementation of the non-native language as 

a medium of science and mathematics instruction policy in their schools. Several 

school leaders in private schools confirmed the importance of having the 

perspectives of all the school’s different stakeholders in the language policy 



127 

 

development, evaluation, and revision process. In addition, few school leaders 

explained their role in following up with the language policy updates, ensuring a 

harmonious implementation of this policy while supporting the teachers, and 

maintaining language and subject competencies in multilingual classrooms. 

According to Menken and Solorza (2012), school leaders have a potential impact on 

the implementation of language policies and students’ academic success. 

Additionally, one of the school leaders asserted that although the non-native 

language policy is aligned with Western reforms and regulations, the role of the 

school leader is to help in adjusting the language policy to fit the school’s context 

and to implement teaching and learning strategies that satisfy the students’ needs. 

Lastly, few school leaders shared their input in the choice of science and 

mathematics textbooks based on the national and international standards. The 

aforementioned statements of school leaders highlight their significant role in 

multilingual contexts and show the powerful impact of their perceptions in the 

development and implementation of language policies. A body of research 

emphasizes the role of school leaders as key school practitioners whose perceptions 

can influence the decision-making and affect the teaching and learning environment 

(Andersen, 2012; Celik & Kasapoglu, 2014; Khan & Afaqi, 2019; Padron & 

Waxman, 2016).  

On the other hand, school leaders in public schools spotlighted main gaps in 

the language policies that are imposed by the ministry of education in Lebanon and 

implemented in their schools. The school leaders addressed several issues including 

the lack of resources and the use of outdated science and mathematics books that do 

not match with the latest technology and progress, contain language mistakes, and 

include questions that are not aligned with the official exams’ expectations. 
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However, they expected no changes or modifications since these resources are 

imposed by the government. The school leaders’ role was limited to finding the right 

solutions internally, through initiating new approaches to support the learning, 

encouraging the use of additional resources, and providing teachers with professional 

development opportunities. The school leaders’ statements reveal their limited role in 

the decision-making in public schools, which is not the case in private schools where 

the school leaders’ voice and input can lead to change. An ample amount of research 

highlights the role of school leaders as significant change agents in their 

communities who can have an important influence on school improvement (Marzano 

et al., 2005; Robinson et al., 2008).  

Furthermore, while a few school leaders affirm that teaching and learning 

science and mathematics in a non-native language may not affect students’ cultural 

identity and sense of belonging, other school leaders shed the light on their role in 

protecting the native language from the influence of the non-native language as the 

medium of science and mathematics instruction through encouraging teachers to 

relate scientific and mathematical concepts with the students' real-life experiences 

and culture and to link the learning of Arabic to the students’ interests and 

motivations. Lastly, several school leaders explain their role in maintaining language 

and subject competencies in multilingual classrooms through prioritizing the 

teachers’ mastery of the mathematical and scientific concepts, supporting them with 

a growth plan to improve the language skills, and providing them with professional 

development opportunities to achieve a better implementation of the school’s 

policies.  

Moreover, a few school leaders spotlighted the teacher’s role in assisting 

students who face difficulties because of the use of a non-native language as the 
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medium of instruction and the need for the teacher’ acquisition of the language of 

instruction and mastery of the scientific and mathematical concepts. While some of 

the school leaders considered every subject teacher as a language teacher, other 

school leaders argued that each teacher has different objectives to achieve, therefore, 

a science or a mathematics teacher is not a language teacher. The teachers’ 

perceptions of their role as language and/or subject teachers is highlighted in 

research through a study conducted in Malaysia (Sua & Raman, 2007; Tan, 2011). 

The schools’ policies in Malaysia required the need to work on both mathematics and 

science content and the language skills in multilingual classrooms. While 

mathematics teachers did not perceive language as a fundamental priority when 

learning mathematics, science teachers realized that since the learning is in a non-

native language, the use of linguistic resources played a crucial role in the 

pedagogical process. Therefore, many of the science teachers focused on the 

acquisition of the language of instruction along with the content learning.  

In conclusion, the school leaders’ perceptions of teaching and learning 

science and mathematics in a non-native provide an insight of the school leaders’ 

role in protecting the cultural identity and the native language from the influence of 

the non-native language policy, assisting students who face difficulties because of 

the use of a non-native language as the medium of instruction, collaborating with 

teachers and other school leaders, developing and implementing the language policy, 

and supporting teachers in the teaching and learning process. The school leaders also 

spotlighted the limitations of their decision-making, mainly in public schools in 

Lebanon. A close attention to the literature shows a limited number of research 

studies that highlight the school leaders’ role in the teaching and learning science and 

mathematics in a non-native language. Although several researchers demonstrate the 
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importance of the school leaders’ role in the teaching and learning process and their 

perceptions regarding the use of a non-native language as a medium of science and 

mathematics instruction (Andersen, 2012; Khan & Afaqi, 2019; Manan et al., 2017), 

their role and position regarding teaching and learning science and mathematics in a 

non-native language is scarce in the literature. Therefore, this study brings voice to 

the school leaders in the Lebanese context, explains their perceptions of their role in 

the teaching and learning of science and mathematics in a non-native language, and 

extends the literature through making a culture-specific contribution.  

5.1.4 The Influence of a Non-native Language as the Medium of Science and 

Mathematics Instruction on the Acquisition of Science and Mathematics 

Literacy 

Several school leaders highlighted the influence of a non-native language as 

the medium of science and mathematics instruction on the acquisition of science and 

mathematics literacy. A group of school leaders stated that the acquisition of science 

and mathematics depends on the non-native language proficiency. While several 

school leaders emphasized the role of language in the teaching and learning of 

science and mathematics, other school leaders shed the light on how the lack of 

language proficiency can hinder the teaching and learning of science and 

mathematics. More school leaders acknowledged the need for teachers’ proficiency 

in scientific and mathematical literacy to facilitate the teaching and learning of 

science and mathematics.    

Few school leaders acknowledged the value of language in the teaching and 

learning of science and mathematics. One of the school leaders described language as 

the vehicle of all disciplines and acknowledged the need to focus on language in 

research, social, communication, and all transdisciplinary skills. According to 
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another school leader, language gives a room for learners in sciences and 

mathematics to clarify their ideas, make claims, record, and present findings, 

examine questions, and choose appropriate strategies. Moreover, some of the school 

leaders confirmed the relation between the language of science and mathematics 

instruction and the students’ scientific and mathematical literacy. The school leaders 

affirmed that the development of scientific and mathematical literacies facilitates the 

acquisition of scientific and mathematical concepts and enriches the students’ 

vocabulary with new scientific and mathematical terms. More school leaders stressed 

on the alignment between literacy and numeracy, the importance of language in the 

teaching and learning of science and mathematics, and the acquisition of scientific 

and mathematical vocabulary and concepts through the non-native language as the 

medium of instruction.  

Nevertheless, a group of school leaders argued that the lack of proficiency in 

the non-native language as the language of instruction hampers the conceptual 

understanding in science and mathematics and create learning difficulties, especially 

in problem solving. The school leaders explained how the lack of proficiency in the 

non-native language can create learning difficulties and prevent learners from 

achieving the required skills in science or mathematics. In addition, according to few 

school leaders, every teacher is a language teacher, therefore, science and 

mathematics teachers need to recognize the important role of language in teaching 

and learning of science and mathematics. 

The school leaders’ and researchers’ perceptions of the influence of a non-

native language as the medium of science and mathematics instruction on the 

acquisition of science and mathematics literacy show similarities. Both, school 

leaders and researchers, shed the light on the importance of language in the teaching 
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and learning of science and mathematics, explain how the use of a non-native as the 

language of science and mathematics leads to the acquisition of scientific and 

mathematical literacy, address the issue of the lack of proficiency in the non-native 

language, as the language of science and mathematics instruction, and highlight the 

need for teachers’ competency in scientific and mathematical literacy to facilitate the 

teaching and learning of science and mathematics.    

A body of research emphasizes the fundamental role of language in achieving 

scientific and mathematical literary (OECD, 2013; Wright & Domke, 2019; Yore, 

Pimm, & Tuan, 2007) and shows how the use of the non-native languages, as the 

languages of science and mathematics, creates an opportunity for students to achieve 

the aspects of scientific and mathematical literacy (Kuteeva & Airey, 2013; 

Sandström et al., 2013). However, other researchers believe that the lack of 

proficiency in the non-native language, as the language of science and mathematics 

instruction, hampers the learning of these subjects (Heliawati et al., 2020; Hu & Gao, 

2020; Kibirige & Mogofe, 2021). The learners’ lack of proficiency in the language of 

instruction jeopardizes their understanding of sciences (Hu & Gao, 2020), affect their 

performance in examinations, and does not allow the learners to explain their 

scientific ideas and support their claims using a proper argumentation, which can 

lower the conceptualization of science (Kibirige & Mogofe, 2021). As a result, 

several researchers highlight the need for teachers’ competency in scientific and 

mathematical literacy in the teaching and learning of science and mathematics (Webb 

et al., 2015).  

In conclusion, the influence of a non-native language as the medium of 

science and mathematics instruction on the acquisition of science and mathematics 

literacy was highlighted by both the researchers’ and the school leaders’ perceptions 
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of teaching and learning science and mathematics in a non-native language.  

5.1.5 The Role of the Native Language in the Teaching and Learning of Science 

and Mathematics  

The school leaders’ and researchers’ perceptions of teaching and learning 

science and mathematics in a non-native language show the debatable aspect of using 

the code-switching approach or a principled use of the native language when the 

teaching and learning is in a non-native language.  

A group of school leaders affirmed the need to use the code-switching 

strategy or a principled use of the native language in a multilingual classroom where 

the teaching and learning of science and mathematics is in a non-native language. 

The school leaders argued that a principled use of Arabic can reduce the students’ 

confusions in science or mathematics and assist them in understanding and acquiring 

the scientific and mathematical concepts and terms. Other school leaders claimed 

that using a non-native language as the medium of science and mathematics 

instruction can create difficulties and confusions, therefore, using the code-switching 

approach or a principled use of Arabic can facilitate the learning in a non-native 

language. Several researchers emphasize the role of the native language in 

supporting the teaching and learning of mathematics (Gervasoni, 2018; Robertson & 

Graven, 2019; Swain & Lapkin, 2013) and suggest that a principled use of the native 

language can help students overcome the challenges they face when the learning is in 

a non-native language. According to Adler (2001), the use of code-switching strategy 

facilitates the conceptual understanding of science and mathematics when the 

medium of instruction is a non-native language.  

On the other hand, another group of school leaders disagreed with using 

code-switching strategy or a principled use of the native language in a multilingual 
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classroom where the teaching and learning of science and mathematics is in a non-

native language. According to several school leaders, using more than one language 

while teaching science or mathematics can create confusions and using Arabic in a 

multilingual classroom can hamper the students’ acquisition of the non-native 

language. Lo and Lo (2014) suggest the use of non-native language as the only 

medium of science and mathematics instruction for a better acquisition of the 

language.  

On another note, the school leaders shared their position regarding the 

transitioning from a native to a non-native language as the medium of science and 

mathematics instruction. In fact, a group of school leaders were mainly against 

transitioning from a native to a non-native language as the medium of science and 

mathematics instruction in Lebanon. Some of the school leaders claimed that 

transitioning from a native to a non-native language as a medium of instruction 

creates difficulties and obstacles, especially in writing words and numbers in 

mathematics, and prevents students from explaining science using a proper scientific 

vocabulary. Other school leaders preferred the use of the non-native language from 

an early age for a better acquisition of the scientific and mathematical terms in the 

non-native language and a better preparation for the Brevet official exams in science 

and mathematics which are in the non-native language. Robertson and Graven (2019) 

consider transitioning from the native to a non-native language as the medium of 

instruction as a dramatic switch that creates a paradoxical situation for people who 

have a limited access to education through the native language of their own home 

countries. 

In conclusion, several school leaders shared their position of the role of the 

native language in the teaching and learning of science and mathematics in Lebanon. 
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However, only a few researchers shared their perceptions of the use of the code-

switching approach or a principled use of the native language in the teaching and 

learning of science and mathematics. In addition, the researchers’ position regarding 

the transitioning from the native to the non-native language as the medium of science 

and mathematics is almost absent in the literature. This study offers an overview of 

the school leaders’ perceptions of the role of the native language in the teaching and 

learning of science and mathematics in the Lebanese context. Future research 

regarding the use of the code-switching approach or a principled use of the native 

language in the teaching and learning of science and mathematics is recommended. 

More research on the transitioning from the native to the non-native language in the 

teaching and learning of science and mathematics is also suggested.         

5.2 Conclusions  

This study explored the school leaders’ perceptions of teaching and learning 

science and mathematics in a non-native language in Lebanon. It used a qualitative 

research design and employed the grounded theory methodology. Data were 

collected using open-ended questionnaires followed by in-depth individual 

interviews with twenty-eight school leaders in public, private, and private-free 

schools in Beirut, Lebanon. Finally, data were analyzed thoroughly to develop a 

descriptive theory that is grounded in data. The constant comparative approach was 

used to constantly compare the properties of concepts and categories among data sets 

as they emerged. The study revealed areas of similarities and differences among the 

school leaders’ perceptions of the use of a non-native language as the medium of 

science and mathematics instruction in Lebanon. Then, it examined the similarities 

and differences across both the school leaders’ and the researchers’ perceptions of 

teaching and learning science and mathematics in a non-native language across the 
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different dimensions of the theoretical framework. Lastly, the study highlighted the 

emerging perceptions of school leaders of teaching and learning science and 

mathematics in a non-native language in the Lebanese culture that were grounded in 

the data.   

The grounded theory approach guiding this study allowed in conceptualizing 

the field data while accounting for the participant’s constructions and the specific 

contextual characteristics of the study setting. The constant comparative approach 

used in comparing the school leaders’ grounded perceptions of teaching and learning 

science and mathematics in a non-native in Lebanon to the perceptions of researchers 

in the literature revealed areas of similarity and several interesting differences. It has 

also allowed to identify the school leaders’ perceptions of teaching and learning 

science and mathematics in a non-native language that seem to be unique to the 

Lebanese context and shaped by its social and cultural characteristics. The school 

leaders’ perceptions that emerged from the collected data were finally presented 

under five major themes: (a) The choice of a native or a non-native language as the 

medium of science and mathematics instruction in Lebanon; (b) The influence of a 

non-native language as the medium of science and mathematics instruction on the 

cultural identity and the native language; (c) The school leader’s and the teacher’s 

role in the teaching and learning of science and mathematics in a non-native 

language; (d) The influence of a non-native language as the medium of science and 

mathematics instruction on the acquisition of science and mathematics literacy; (e) 

The role of the native language in the teaching and learning of science and 

mathematics. 

The first theme explained the choice of a native or a non-native language as 

the medium of science and mathematics instruction in Lebanon. Most of the school 
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leaders emphasized the use of a non-native language as the medium of science and 

mathematics instruction in Lebanon and disagreed with teaching and learning these 

subjects in Arabic, the native language. The school leaders’ perceptions of teaching 

and learning science and mathematics in a non-native language aligned with the 

study’s theoretical framework that shed the light on a body of research that 

emphasizes the benefits of using a non-native language as the medium of science and 

mathematics instruction (Genesee, 2008; Krashen, 1982; Lo & Lo, 2014; Navés, 

2009; Sah, 2020; Smith, 2017; Lee et al., 2013; Waswa, 2020). 

Moreover, the second theme shed the light on the influence of a non-native 

language as the medium of science and mathematics instruction on the cultural 

identity and the native language. While several school leaders shared that teaching 

and learning science and mathematics instruction in a non-native language doesn’t 

have any impact on the students’ cultural identity and sense of belonging, other 

school leaders provided evidence on the influence of teaching and learning science 

and mathematics in a non-native language on the students’ cultural identity and the 

value of the native language in the Lebanese society. The debate between the school 

leaders regarding the influence of a non-native as the medium of science and 

mathematics instruction on the cultural identity and the native language was also 

reflected in the research and the theoretical framework of this study. The school 

leaders also explained their role and that of the teachers in protecting the cultural 

identity and the native language from the negative influence of the use of a non-

native language as the medium of science and mathematics instruction. The role of 

the school leaders in protecting and empowering the cultural identity and the native 

language is almost absent in the literature, which justifies the value and objective of 

this study.  
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Furthermore, the third theme emphasized the school leader’s and the 

teacher’s role in the teaching and learning of science and mathematics in a non-

native language. The school leaders’ perceptions of teaching and learning science 

and mathematics in a non-native provided an insight of the school leaders’ role in 

protecting the cultural identity and the native language from the influence of the non-

native language policy, assisting students who face difficulties because of the use of 

a non-native language as the medium of instruction, collaborating with teachers and 

other school leaders, developing and implementing the language policy, and 

supporting teachers in the teaching and learning process. The school leaders also 

spotlighted the limitations of their decision-making, mainly in public schools in 

Lebanon. The school leaders’ role and position regarding teaching and learning 

science and mathematics in a non-native language is scarce in the literature. 

Therefore, this study provides an additional input to the literature.  

In the fourth theme, the school leaders’ and researchers’ perceptions of the 

influence of a non-native language as the medium of science and mathematics 

instruction on the acquisition of science and mathematics literacy showed 

similarities. Both, school leaders and researchers, shed the light on the importance of 

language in the teaching and learning of science and mathematics, explained how the 

use of a non-native as the language of science and mathematics leads to the 

acquisition of scientific and mathematical literacy, addressed the issue of the lack of 

proficiency in the non-native language, as the language of science and mathematics 

instruction, and highlighted the need for teachers’ competency in scientific and 

mathematical literacy to facilitate the teaching and learning of science and 

mathematics.   
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Finally, the fifth and last theme explained the role of the native language in 

the teaching and learning of science and mathematics. This study clarified the school 

leaders’ perceptions of the use of the code-switching approach or a principled use of 

the native language in the teaching and learning of science and mathematics. It also 

explained the school leaders’ position regarding the transitioning from the native to 

the non-native language as the medium of science and mathematics instruction. The 

school leaders’ perceptions of the role of the native language in the teaching and 

learning of science and mathematics gave a new input to the literature.  

In conclusion, studies reflecting the school leaders’ perceptions of teaching 

and learning in a non-native language in the Lebanese context are scarce in the 

literature. Therefore, this study is a step forward towards building a knowledge base 

on the school leaders’ perceptions of using a non-native language as the medium of 

science and mathematics instruction that are grounded in the Lebanese context and 

hence can inform its practices.  

Moreover, the present study brought in the voice of school leaders in different 

types of schools. School leaders, specifically in public schools, shared their concerns 

and critiques regarding the non-native language policy implemented in their schools. 

Therefore, this study can be useful for Lebanese policy makers and educational 

leaders concerned with developing and implementing the non-native language 

policy, mainly in public schools. First, policy makers can use the study’s theoretical 

framework to review the available international literature regarding the use of a non-

native language as the medium of science and mathematics instruction. Second, they 

can benefit from exploring and understanding the school leaders’ perceptions of 

teaching and learning science and mathematics in a non-native language to make the 

needed improvements. Third, they can examine the discrepancies observed between 
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the Lebanese and international models to make informed decisions on what to adopt 

or modify depending on the requirements of the Lebanese context. Understanding the 

school leaders’ perceptions, experiences, and practices becomes imperative to ensure 

that language policies are relevant to the realities of the school needs and to the work 

context of school leaders.  

Furthermore, several school leaders shared their perceptions regarding this 

study. For instance, a director of a private school (SL20S6P) mentioned that 

answering the questionnaire’s and the interview’s questions invited him to reflect on 

the use of a non-native language as the medium of science and mathematics 

instruction in Lebanon. The school leader stated that he never thought of the 

possibility of teaching and learning science and mathematics in Arabic, the native 

language. He also questioned where and how the native-language policy is 

implemented in other Arab countries and how it affects the students’ future in 

universities and workforce. Moreover, another director in a private school 

(SL17S5P) also reflected on the study’s objective and the non-native language policy 

that is implemented in her school. The school leader wondered if the study’s 

objective is only to explore the school leaders’ perceptions of teaching and learning 

science and mathematics in a non-native language or it can also lead to a change in 

the Lebanese context. Finally, a mathematics trainer in a private school (SL15S4P) 

shared that he never thought of reflecting or questioning the implementation of the 

non-native policy or had the occasion to explore the study’s research question in a 

profound way. The school leader added that answering the questionnaire’s and 

interview’s questions made him reflect on the gaps as a result of implementing the 

non-native language policy and be aware of the complexity of learning mathematics 

in a language that is not the students’ native language. The school leader stated that 
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while teaching and learning mathematics in a non-native language enriches the 

students’ plurilingual skills, it can also create learning difficulties.  

The aforementioned statements of school leaders show how this study was an 

opportunity for the participants to reflect on the use of a non-native language as the 

medium of science and mathematics instruction in Lebanon. In fact, exploring the 

school leaders’ perceptions can provide present and future school leaders with crucial 

tools to improve their practices and behaviors which will have an important impact 

on the teachers’ proficiency, the students’ achievement, and the schools’ 

improvement and effectiveness (Hallinger & Leithwood, 1994; Marks & Printy, 

2003; Robinson et al., 2008). 

On another note, some of the school leaders highlighted their role and of the 

teachers in managing the students’ learning difficulties when the teaching and 

learning of science and mathematics is in a non-native language. As a result, other 

school leaders and teachers in different types of schools can benefit from the 

practical tools and methods that the participants suggested to assist students in 

multilingual classrooms where the teaching and learning of science and mathematics 

is in a non-native language.   

In addition, the study’s findings can invite school leaders and teachers to be 

aware of the potential impact that the use of a non-native language as the medium of 

instruction can have on the students’ cultural identity and the value of the native 

language in the society. Most of the school leaders in this study stated that the 

increased exposure to a non-native language as the medium of science and 

mathematics instruction and to Western resources doesn’t have a negative influence 

on the students’ sense of their cultural identity. However, many school leaders 

explained how school leaders and teachers can protect the cultural identity and the 



142 

 

native language through implementing a variety of activities and procedures. 

Consequently, other school leaders and teachers from different types of schools can 

explore and implement the appropriate strategies to protect the students’ cultural 

identity and native language based on the study’s findings.     

Finally, given the insufficiency of research on the perceptions of school 

leaders of teaching and learning science and mathematics in a non-native language in 

the Lebanese context, this study constitutes a step towards a needed research agenda 

in this field. The study extends the literature through making a culture-specific 

contribution and allowing for conducting cross-cultural comparisons among different 

contexts. Additional research needs to build on the current study. For instance, 

research can examine the perceptions of school leaders of teaching and learning 

science and mathematics in a non-native in new multilingual contexts or in countries 

where the teaching and learning of science and mathematics is in Arabic, as the 

native language. Further research can also be conducted to investigate the 

perceptions of school governors/presidents, ministry directors, and even parents and 

students of the use of a non-native language as the medium of science and 

mathematics instruction to have a wider picture of how teaching and learning in a 

non-native language is perceived by key school players in Lebanon.  

The following section provides recommendations based on the findings of the 

study and its theoretical framework.  

5.3 Recommendations 

The study sheds the light on the importance of understanding the school 

leaders’ perceptions of teaching and learning science and mathematics in a non-

native language in the Lebanese context. A body of research emphasizes the role of 

school leaders as key school practitioners whose perceptions can influence the 
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decision-making and affect the teaching and learning environment (Andersen, 2012; 

Celik & Kasapoglu, 2014; Khan & Afaqi, 2019; Padron & Waxman, 2016). 

School leaders, mainly in public schools, shared the challenges they 

encounter while implementing the non-native language policy in their schools and 

the ways they overcome these challenges. For instance, several school leaders in 

publics schools shed the light of the gaps in the language policy that is imposed by 

the Lebanese government and criticized the outdated and poor science, mathematics, 

and language books. Accordingly, the school leaders put efforts into finding 

additional resources to strengthen the students’ non-native language proficiency, 

prepare them for the official exams, and help them achieve a better acquisition of the 

scientific and mathematical concepts. However, despite the school leaders’ efforts to 

fulfill the gaps that exist in the language policy and books, they voiced an urgent 

need for new and updated resources.  

In addition, the school leaders emphasized the use of technology in the 

teaching and learning of science and mathematics in a non-native language and 

shared the necessity to be equipped with modern technological tools that can 

facilitate the students’ understanding in science and mathematics, especially when 

the teaching and learning is in French or English. The “Plan of Education Reform in 

Lebanon” emphasizes the use of modern technology and the importance of 

cultivating the students’ technological background (CRDP, 1994). Therefore, this 

study invites the educational leaders and policymakers at the Ministry of Education 

in Lebanon to develop new educational reform plans that provide public schools with 

updated books and modern resources and technological tools to assist students in the 

learning of science and mathematics in a non-native language.  
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Moreover, although most of the school leaders in different types of schools 

agreed with using English or French as the medium of science and mathematics 

instruction in the Lebanese context, they proposed different strategies they 

implement in their schools to mitigate the negative influence that the non-native 

language policy can have on the students’ academic achievement. For instance, the 

school leaders prioritized the need to maintain language and subject competencies in 

multilingual classrooms through supporting teachers with growth plans and 

professional development opportunities to master the mathematical and scientific 

concepts and acquire the non-native language. In fact, a body of research emphasizes 

the importance of providing science and mathematics teachers with a sustained 

professional development on the role of language in multilingual science and 

mathematics classrooms (Dagher & BouJaoude, 2011; Edmonds-Wathen, 2017; 

Robertson & Graven, 2019; Tan, 2011). According to Jones and Carter (2007), it’s 

the school leaders’ responsibility to provide a supportive environment that can help 

teachers overcome their challenges when teaching and learning of science and 

mathematics is in a non-native language.   

Furthermore, several school leaders encouraged teachers to relate scientific 

and mathematical concepts with the students' real-life experiences, culture, and 

interests to facilitate the learning of science and mathematics in a non-native 

language. They also stressed on the need for a continuous collaboration between 

teachers, school leaders, and members of the learning support team to assist the 

students who face difficulties when the learning of science or mathematics is in a 

non-native language. For example, they suggested the possibility to personalize the 

assessments or worksheets depending on the students’ levels of achievement in 

science and mathematics. Additionally, some of the school leaders encouraged the 
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use of the translanguaging approach to facilitate the learning of science and 

mathematics in a non-native language. Finally, school leaders in public schools 

affirmed the indispensability of using Arabic to minimize the difficulties that 

students face when the learning of science and mathematics is in English or French. 

In conclusion, exploring the school leaders’ perceptions of their role in the teaching 

and learning of science and mathematics in a non-native language provided a clear 

insight into the different strategies that can be used in a multilingual context to assist 

students in the learning of science and mathematics in a non-native language.   

On a final note, the school leaders’ perceptions of teaching and learning 

science and mathematics in a non-native language in private schools showed their 

significant role in the decision-making, in developing, implementing, and evaluating 

the non-native language policy, in setting strategic long-term plans with clear goals, 

and in involving the school’s stakeholders in a reflective discourse regarding the 

implementation of the language policy. School leaders in private-free schools also 

emphasized their role in decision-making and achieving change. However, although 

the school leaders in public schools highlighted the gaps that exist in the language 

policy that is imposed by the Ministry of Education, voiced their challenges while 

implementing the language policy, and made the needed efforts to overcome these 

challenges, they shared the difficulty to make changes and highlighted the limitation 

of their role. This study gave voice to school leaders in public schools which can be 

an opportunity for directors and educational leaders in the Ministry of Education in 

Lebanon to better understand the urgent needs that emerge in public schools 

regarding the implementation of language policies. 
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5.4 Limitations 

This study has limitations that need to be recognized. First, the study explores 

the school leaders’ perceptions towards teaching and learning science and 

mathematics in schools located in Beirut only. Consequently, this limitation needs to 

be addressed in future studies that cover other geographical areas in Lebanon. 

Moreover, approaching different types of schools to recruit school leaders while 

respecting the selection criteria was a challenge. In addition, having the ministry of 

education and some of the private-free and public schools on strike for a period of 

time delayed the ministry’s approval to approach school leaders in these schools 

which also delayed the data collection process. Additionally, most of the school 

leaders in public schools shared the difficulty to answer the questionnaire’s questions 

online due to connection problems. These school leaders preferred having a hard 

copy of the questionnaire’s questions and a face-to-face interview. Therefore, 

visiting all the public schools that were part of the study was time and energy 

consuming. Furthermore, given that the questionnaires were shared as a hard copy or 

addressed by email directly with the participants, this might have reduced their 

anonymity. Therefore, the respondents may have not given accurate, honest, and 

correct answers that reflected their true perceptions of the topic under study. 

Moreover, some of the participants agreed to fill an anonymous questionnaire but 

chose not to participate in an open conversation through an interview. This limitation 

created a challenge in data gathering. Additionally, conducting in-depth interviews 

was time consuming and depended on the participants’ availability. The interviews 

also relied on the participants’ ability to share accurate details about their 

experiences, behaviors, and perceptions. Finally, transcribing the interviews was 
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work and time intensive, especially that some of the interviews were conducted in 

French or Arabic. 
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APPENDICES 

Appendix 1: Schools’ Types, Programs, and Language Policies 

Sc

ho

ol 

School 

Type 

Schoo

l Code 

School Program(s) School Language 

Policy 

Teaching and learning 

science and 

mathematics in: 

1 Private S1P French Baccalaureate 

Lebanese Baccalaureate 

International Baccalaureate 

English and French 

2 Private S2P Lebanese Baccalaureate English and French 

3 Private S3P International Baccalaureate English 

4 Private S4P French Baccalaureate French 

5 Private S5P Lebanese Baccalaureate English 

6 Private S6P French Baccalaureate 

Lebanese Baccalaureate 

French 

7 Private S7P Lebanese Baccalaureate Arabic till Grade 3 then 

in English 

8 Private-free S8Pf Lebanese Baccalaureate English 

9 Private-free S9Pf Lebanese Baccalaureate English and French 

10 Private-free S10Pf Lebanese Baccalaureate English 

11 Private-free S11Pf Lebanese Baccalaureate French 

12 Private-free S12Pf Lebanese Baccalaureate English and French 

13 Public S13Pb Lebanese Baccalaureate French 

14 Public S14Pb Lebanese Baccalaureate French 

15 Public S15Pb Lebanese Baccalaureate English 

16 Public S16Pb Lebanese Baccalaureate English and French 

17 Public S17Pb Lebanese Baccalaureate English 
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Appendix 2: School Leaders’ Profiles 

School 

Leader 

Gender  Years of 

Leadership 

Experience 

(n) 

School 

Code 

School 

Leader’s 

Code 

Leadership Role 

1 F n > 9 S1P SL1S1P Assistant director  

Mathematics coordinator 

2 F n = 4 S1P SL2S1P PYP coordinator 

3 F n > 9 S1P SL3S1P Assistant director  

PYP coordinator 

4 F 3 < n < 5 Anon. SL4 Head of the elementary 

department 

5 F 3 < n < 5 Anon. SL5 Science general coordinator 

6 F 3 < n < 5 Anon. SL6 Subject coordinator 

7 F n > 9 Anon. SL7 Science coordinator 

8 M 6 < n < 8 S9Pf SL8S9Pf Director  

9 F 3 < n < 5 Anon. SL9 Leadership role 

10 F 3 < n < 5 Anon. SL10 Director (head of cycle 1) 

11 M n = 5 Anon. SL11 Director  

12 F n = 9 S9Pf SL12S9Pf Science and mathematics 

coordinator 

13 F 3 < n < 5 S3P SL13S3P Science and mathematics 

subject leader 

PYP coordinator 

14 M n < 3 S1P SL14S1P Head of mathematics 

department (English 

section) 

15 M 3 < n < 5 S4P SL15S4P Mathematics trainer  

16 F n > 9 S5P SL16S5P Head of department 

Coordinator  

17 F n > 9 S5P SL17S5P Director  

18 F 3 < n < 5 S4P SL18S4P Regional trainer for 

languages  

19 F n > 9 S4P SL19S4P English coordinator 

20 M n = 12 S6P SL20S6P Director  

21 F n > 9 S6P SL21S6P Coordinator  

22 F 3 < n < 5 S17Pb SL22S17Pb Mathematics coordinator 

23 F 3 < n < 5 S17Pb SL23S17Pb Physics coordinator 

24 F n = 5 S15Pb SL24S15Pb Headmistress  

25 F n = 18 S15Pb SL25S15Pb Mathematics coordinator 

(cycle 2) 

26 F n = 8 S13Pb SL26S13Pb Headmistress  

27 F 6 < n < 8 S13Pb SL27S13Pb Director  

28 F n = 2 S16Pb SL28S16Pb Mathematics coordinator 

29 F n > 3 S16Pb SL29S16Pb Science coordinator 

30 F n < 3 S14Pb SL30S14Pb Director  

31 F n = 6 S14Pb SL31S14Pb Headmistress - IT specialist 
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Appendix 3: Background of Participating School Leaders 

School Leader Background of the School Leader 

SL1S1P The female school leader is 55 years old. She graduated with a 

teaching diploma in elementary education and a master’s degree 

in educational psychology (guidance and counseling). She was a 

co-teacher for 4 years, a homeroom teacher for 28 years, and a 

math coordinator for 17 years. In the current school, she has 

been the math coordinator and the assistant director at the 

elementary school for the past 5 years.  

SL2S1P The female school leader is 53 years old. She graduated with a 

master’s degree in education. She was a homeroom teacher for 

26 years and the PYP coordinator for the past 4 years. 

SL3S1P The female school leader is 42 years old. She graduated with a 

Bachelor of Arts and a teaching diploma in elementary 

education. She has 21 years of teaching experience. She was a 

subject coordinator for 4 years and a PYP coordinator for 7 

years. In the current school, she has been an assistant director at 

the preschool department.  

SL4 The female school leader is 39 years old. She graduated with a 

Bachelor of Arts and a teaching diploma in sociology. She has 

12 years of teaching experience. In the current school, she has 

been the head of the elementary department for the past 3 to 5 

years.   

SL5 The female school leader is 39 years old. She graduated with a 

teaching diploma in biochemistry. She has 11 years of teaching 

experience. In the current school, she has been the science 

general coordinator for the past 3 to 5 years.     

SL6 The female school leader is 29 years old. She graduated with an 

educational degree in teaching mathematics and a master’s 

degree in leadership. She has 8 years of teaching experience. In 

the current school, she has been a subject coordinator for the 

past 3 to 5 years.     

SL7 The female school leader is 37 years old. She graduated with a 

master’s degree in chemistry education. She has 14 years of 

teaching experience. She was an assistant director for 3 to 5 

years. In the current school, she has been a science coordinator 

for more than 9 years.      

SL8S9Pf The male school leader is 29 years old. He graduated with a 

master’s degree in education and school management. He has 7 

years of teaching experience. In the current school, he has been 

an assistant director for less than 3 years then the director for 

the past 6 to 8 years.       

SL9 The female school leader is 43 years old. She graduated with a 

bachelor’s degree in languages and French literature and a 
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teaching diploma. She has 15 years of teaching experience. In 

the current school, she has been in a leadership role (not 

specified) for 3 to 5 years.   

SL10 The female school leader is 30 years old. She graduated with a 

bachelor’s degree in education and a master’s degree in 

educational management. She has 8 years of teaching 

experience. In the current school, she has been the director 

(head of cycle 1) for the past 3 to 5 years.  

SL11 The male school leader is 54 years old. He graduated with a 

bachelor’s degree in English education and a master’s degree in 

educational management. He has 30 years of teaching 

experience. In the current school, he has been the director for 

nearly 5 years.  

SL12S9Pf The female school leader graduated with a “maîtrise” (Bac +4) 

in biochemistry from the Lebanese university. She has 9 years 

of science and mathematics teaching experience. In the current 

school, she was the math coordinator for one year. She has also 

been the math and science coordinator for the past 8 years.  

SL13S3P The female school leader is 33 years old. She graduated with a 

teaching diploma (emphasis: science and mathematics) and a 

master’s degree in counseling and psychotherapy. She has 11 

years of teaching experience. She was a grade level leader and a 

science and mathematics leader for 3 to 5 years. In the current 

school, she has been the mathematics and science subject leader 

and the PYP coordinator for the past 3 to 5 years.   

SL14S1P The male school leader is 43 years old. He graduated with a 

Bachelor of Science in mathematics. He has 23 years of 

teaching experience. In the current school, he has been the head 

of mathematics department (K to 9 – English section) for less 

than 3 years.  

SL15S4P The male school leader is 48 years old. He graduated with a 

master’s degree in mathematics. He has 24 years of teaching 

experience. He was a director for 6 to 8 years and a coordinator 

for 3 to 5 years. In the current school, he has been a 

mathematics teacher and coordinator and a trainer for the past 3 

to 5 years.  

SL16S5P The female school leader is 35 years old. She graduated with a 

teaching diploma. She has 13 years of teaching experience. In 

the current school, she has been the head of the science 

department (biology and chemistry department) for the 

intermediate and secondary level, a coordinator, and a chemistry 

teacher for the secondary level (grades 10 and 11) for more than 

9 years.  

SL17S5P The female school leader is 53 years old. She graduated with a 

bachelor’s degree and a teaching diploma in literature and 

language. She has more than 25 years of teaching experience. 
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She has been in the current school since 1999 as a preschool 

homeroom teacher, teaching subjects in English, then as an 

assistant head of division in the lower elementary department. 

Later, she has been assigned the head of division for upper 

elementary classes (grades 4, 5, and 6). She has been the head of 

division for the intermediate classes for more than 9 years. Her 

role is to follow up with the curriculum’s implementation in 

collaboration with the subjects’ coordinators and with the 

logistics, rules, and decisions. 

SL18S4P The female school leader is 36 years old. She graduated with a 

national French diploma (Capes d’anglais) and a master’s 

degree in English literature. She has 14 years of teaching 

experience. She was a teacher trainer for languages, a 

coordinator for languages, and a regional coordinator. In the 

current school, she has been an English regional trainer for 

languages on the behalf of the Agency for French Teaching 

Abroad (AEFE) for the past 3 to 5 years. 

SL19S4P The female school leader is 68 years old. She graduated with a 

bachelor’s degree in mass communications and English 

literature. She has 32 years of teaching experience. In the 

current school, she has been an English coordinator for more 

than 9 years.  

SL20S6P The male school leader graduated in a bachelor’s degree in 

education and a doctorate in Dogmatic theology (France). He 

has 14 years of teaching experience. In the current school, he 

was the vice-rector for two years then the principal of the school 

(le chef d’établissement) for the past 10 years.  

SL21S6P The female school leader is 60 years old. She graduated with a 

bachelor’s degree (the area of study is not specified). She has 35 

years of teaching experience. In the current school, she has been 

a coordinator (the subject is not specified) for more than 9 

years. 

SL22S17Pb The female school leader graduated with a baccalaureate degree 

in mathematics and a "دورة في كليّة التربية" (courses that are 

recommended by the government to be able to teach in a public 

school). She was an assistant at the Beirut Arab University 

(BAU) for 15 years. She has 32 years of teaching experience. In 

the current school, she has been the mathematics teacher for the 

upper classes and the mathematics coordinator for the past 5 

years. 

SL23S17Pb The female school leader graduated with a master’s degree in 

physics at the American University of Beirut (AUB) and a   دورة"

 She was a teacher assistant in the master’s .في كليّة التربية"

program at the university level for 3 years. She has 15 years of 

teaching experience. She was a coordinator for 2 years in a 

private school. In the current school, she has been a physics 

teacher for grades 9, 10, 11, and 12 and a science coordinator 
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(physics) for grades 7, 8, and 9 for the past 2 years.  

SL24S15Pb The female school leader graduated with a bachelor’s degree in 

English language and a bachelor’s degree in Arabic language. 

She has 25 years of teaching experience. She was a teacher in 

the cycles 1, 2, and 3. She was also a coordinator of the English 

language and a headmistress (ناظرة مدرسة). Currently, she is the 

principal of a public school in the afternoons. She is also a 

vocational teacher (التعليم المهني(. In the current school, she is a 

headmistress who intervenes in the classrooms when needed 

and follows up with the students’ needs. 

SL25S15Pb The female school leader graduated with a teaching diploma in 

analytical chemistry. She has 19 years of teaching experience. 

In the current school, she started as a science and math teacher 

then moved to teaching math for cycle 2 and grades 5 and 6. 

She has been the math coordinator for cycle 2 for the past 18 

years.   

SL26S13Pb The female school leader graduated with a “Licence, lettres 

françaises” (bachelor’s degree in French literature). She has 22 

years of teaching experience mostly in the middle school classes 

and 8 years of leadership experience. In the current school, she 

is a headmistress (ناظرة مدرسة) and an EB3 teacher of French 

language (grade 3).     

SL27S13Pb A female school leader who graduated from “دار المعلّمين”, French 

teaching. She also had DALF C1 (Diplôme approfondi de la 

language française – a diploma awarded by the French Ministry 

of Education). She was member of the jury for correcting DELF 

(Diploma of French Language Studies) and DALF (advanced 

diploma in French language) at the French embassy. In the 

current school, she was a supervisor and a coordinator for the 

French language. She has been the director for the past 7 years. 

SL28S16Pb A female school leader who graduated with a bachelor’s degree 

in Economic sciences from the Lebanese university. She passed 

the civil service council requirements (مجلس خدمة مدنية) and a 

 She has 10 years of teaching experience. In ."دورة في كليّة التربية"

the current school, she has been a mathematics coordinator for 

the last 2 years.  

SL29S16Pb A female school leader who graduated with a “maîtrise” (Bac 

+4) in chemistry from the Lebanese university (كليّة العلوم) and a 

diploma from “دار المعلّمين”. She has 19 years of teaching 

experience. In the current school, she has been a science 

coordinator for more than 3 years.  

SL30S14Pb A female school leader who graduated with a bachelor’s degree 

in French literature from the Lebanese university and a diploma 

from “دار المعلّمين”. She has 26 years of teaching experience. She 

worked closely with students with learning difficulties in 

different subjects, mainly French, science, and mathematics. In 

the current school, she has been the director for the past few 
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months.  

SL31S14Pb A female school leader who graduated with a diploma from “ دار

 and a “maîtrise” (Bac +4) in physics from the Lebanese ”المعلّمين

university (كليّة العلوم). She has 9 years of science teaching 

experience. In the current school, she has been a headmistress 

 for the past 10 years and an Informational (ناظرة مدرسة)

Technology specialist for the past 6 years.  
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Appendix 4: Questionnaire Protocol for School Leaders 

Demographic background 

The following questions are about you, your educational background, and your 

leadership role(s) as a school leader.  

1. Please specify your gender: 

• Female 

• Male 

• Prefer not to say 

• Other _______  

1. Please specify your year of birth: _______ 

2. What is your highest level of education? Please specify the area of study.  

3. Do you have a degree or a certificate in education? If yes, please specify.  

4. How many years of teaching experience do you have? 

5. Please indicate your leadership role(s) as a school leader (director, assistant 

director, or other leadership role) and the years of experience. 

Leadership 

role(s) 

No 

experience 

Less than 

3 years 

3 to 5 

years 

6 to 8 

years 

9 years or 

more 

Director 
     

Assistant 

director 
     

Other 

leadership 

role 

     

 

If other leadership role(s), please specify. 

6. Please indicate your current leadership role as a school leader in your school 

(director, assistant director, or other leadership role) and the years of 

experience. 

Leadership 

role(s) 

No 

experience 

Less than 

3 years 

3 to 5 

years 

6 to 8 

years 

9 years or 

more 
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Director 
     

Assistant 

director 
     

Other 

leadership 

role 

     

 

If other leadership role(s), please specify. 

Questionnaire 

In Lebanon, many schools teach sciences and mathematics in a non-native language 

(French or English). The following questionnaire’s main objective is to explore your 

perceptions as a school leader of teaching and learning science and mathematics in 

a non-native language in Lebanon.  

1. Does your school have a language policy? If yes, could you please describe 

it?  

2. In your opinion, why are science and mathematics taught in a non-native 

language in Lebanon?  

3. To what extent do you agree or disagree with using a non-native language as 

the medium of instruction of science and mathematics? Kindly provide 

reasons and/or details to support your answers. 

4. How do you view the impact of teaching and learning of science and 

mathematics in a non-native language on the students’ acquisition of that 

language?  

5. In your view, is there a relation between the language of science and 

mathematics instruction and the students’ scientific and mathematical 

literacy? If yes, please describe this relation. 
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6. From your perspective, can a non-native language as the medium of science 

and mathematics instruction have an influence on the students’ cultural 

identity and sense of belonging? If yes, please explain how.  

7. What is your position towards teaching and learning science and mathematics 

in the student's native language? Please explain. 
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Appendix 5: Individual Interview Protocol for School Leaders 

1. What kind of input do you have as a school leader in language policy 

development?  

2. What are your responsibilities as a school leader in the implementation of the 

non-native language as a medium of instruction policy in the teaching of 

science and mathematics in your school?  

3. Does your position towards teaching and learning science and mathematics in 

a non-native language influence the way you implement the non-native 

language-medium policy in your school? If yes, could you please explain 

how? 

4. As you look back on your experiences as a school leader, are there any events 

or situations where your position towards using a non-native language as the 

medium of science and mathematics instruction led to a change? If yes, could 

you please describe that event or situation?    

5. What could be the benefits of learning science and mathematics in a non-

native language for students?     

6. Would the use of a non-native language as the medium of science and 

mathematics instruction have any effects on the development of the students’ 

native language? If yes, what is your position as a school leader towards this 

challenge?  

7. Can you think of a student who faced learning difficulties in science and/or 

mathematics because of the use of a non-native language as the medium of 

instruction? If yes, can you please describe those difficulties? How did you 

manage the situation?   
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8. If the increased exposure to a non-native language as a medium of science 

and mathematics instruction and to Western resources influences the 

students’ sense of their cultural identity, what could be your role as a school 

leader to overcome this challenge?  

The following question concerns specific schools where the language policy imposes 

the transitioning from a native to a non-native language as the medium of science 

and mathematics instruction in elementary: 

9. In your school, the language policy imposes the transitioning from a native to 

a non-native language as the medium of science and mathematics instruction 

in elementary. Can you please describe the process? What are some 

challenges that the teachers and the students face during this transition? What 

is your opinion regarding this language policy?      

10. What could be the consequences of using the native language as the medium 

of science and mathematics instruction on the students’ conceptual 

understanding in these subjects?  

11. Would you agree or disagree with using the code-switching strategy or a 

principled use of the native language in a multilingual classroom where the 

teaching and learning of science and mathematics is in a non-native 

language? If, yes, what is your role as a school leader in implementing this 

strategy?   

Ending questions by Charmaz (2006):       

1. Is there anything that you might not have thought about before that occurred 

to you during this interview? 



171 

 

2. Is there anything else you think I should know to understand your perceptions 

of teaching and learning science and mathematics in a non-native language in 

Lebanon better? 

3. Is there anything you would like to share or ask me?  




