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ABSTRACT
Bilingual learning is likely to be challenging especially for children in middle-school. The main purpose of the current study was to examine the effectiveness of ICT in blended education for bilingual students learning English and Chinese. The study adopted mixed research methodologies involving 25 students and ten teachers. The study found that teachers applied a wide range of internet-based systems, such as translation platforms, as well as technological tools and applications, such as Kahoot enhanced bilingual learning. In using ICT for blended learning, the study finds the need for applying different learning techniques under Gardner's theory, which would assist in ensuring that the needs of learners with different interests and abilities are met. The findings outlined the relevance of using ICT in bilingual learning. 
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1. INTRODUCTION

The main aim of this study is to explore the effectiveness of a blended teaching method based on information and communication technology (ICT) and Gardner's intelligence model in a bilingual school, with a focus on identifying effective ways to enhance students' learning outcomes and learning efficiency. The study is based on a case of a bilingual school where students are taught both English and Chinese languages. The school is located in Shanghai and provides learners with an opportunity of gaining mastery in the two languages. The case institution on focus is a middle school setup with children between the ages of 10 and 18. All children within this learning setup have a knowledge of Chinese as a first language and are currently learning English.
According to Cao (2023) blended learning entails a mix approach of education that provides leaners with the opportunity to interact with diverse learning methods alongside educational materials. Lunenburg and Lunenburg, (2014) highlighted that blended learning entails combining different teaching approaches to improve learning outcomes of students. The rationale for conducting this study is that different people are likely to learn differently. In my experience as a teacher, I have encountered students with different approaches to learning which would either be visual or kinaesthetic. I have a similar pattern for students learning English and Chinese languages bilingually with students learning at different paces based on their general understanding of the content. For such learners, blended learning provides different modalities that reinforce understanding and general retention of the content. The different abilities of bilingual students in blended learning would be best examined through Gardener's theory of intelligence. The theory indicates that the learning process should be modelled to portray the strengths and specific abilities of learners (Lunenburg & Lunenburg, 2014). Using the theory, the study will be beneficial in describing the extent to which teachers in bilingual classrooms engage students with different learning needs. In such cases, it would be important to study different learning approaches utilized by teachers and their efficacy in improving performance. Based on the above, one the aims of the study will be to design student-centred teaching methods for bilingual Chinese and English among bilingual school students in a blended learning environment. This was achieved by analysing the methods utilized by teachers within the blended learning setup. 
One of the main observations that I made during the teaching process related to difficulties in language acquisition of English language for students who are native Chinese speakers. I realized that language acquisition was directly tied to performance in that students who were able to easily acquire new language were likely to have better academic performance. As noted by Cao (2023), the ability of learners to switch between different languages is an indication of higher levels of cognition. Specifically, due to the complexities of bilingual learning, Cao (2023) has argued that students with higher proficiency in the two languages have more developed executive function which would be considered to be a critical determinant of performance. However, in my experience, it would be difficult creating a direct link between cognition and bilingual learning. Based on the above, the study will also aim to examine the association between blended learning and cognition among students in a bilingual school learning bilingual Chinese and English. Some previous studies have associated bilingual learning with improved cognition and performance of students (Cao, 2023). However, there would be a need to examine the extent to which acquisition of new languages could influence the performance of learners in bilingual learning setup. 
Evidence from Wang et al. (2021) indicates that the adoption of blended learning in China has been on the rise. According to Wang et al. (2021), the COVID-19 pandemic brought changes in the learning models, with the majority of institutions adopting online tools. Even with the increased use of blended learning as discussed by Wang et al. (2021), there is limited evidence of its influence on the performance of bilingual learners. According to Zheng et al. (2021), students learning bilingual English and Chinese experience numerous challenges, given that they are required to develop proficiency in the two languages. The above implies that the blended learning environment should provide the tools and resources that would efficiently support the needs of bilingual learners. In this case, bilingual learners require an interactive learning platform where they are able to engage with different aspects of the language on focus. Based on the above, it would be important to examine the extent to which the use of ICT is likely to affect blended learning for bilingual learners. Equally, the study will seek to examine the extent to which the application of ICT in a blended learning environment influences learning efficiency and outcomes for students learning bilingual Chinese and English. Outcomes were examined by asking students of their academic performance. 
Based on the findings above, the study seeks to answer the following research questions; 
I. How does a blended teaching method based on ICT influence learning outcomes and efficiency for students learning bilingual Chinese and English? What specific teaching strategies can be used to optimize new language acquisition?
II. What student-centered teaching methods are most effective for learning bilingual Chinese and English? How can these methods be designed to accommodate the needs of different learners under the multiple intelligence theory?
The current dissertation project is divided into six major sections. The first section above includes the background of the study. The chapter further includes a description of the major aims of the research and the research questions. The second chapter below includes a review of existing studies on the use of ICT in blended learning for bilingual English and Chinese. The focus of the chapter is to identify possible gaps in the body of literature. The third chapter is a review of methodologies applied in the study. The chapter includes specific approaches applied for collecting and analyzing the data used in the research process. The fourth chapter presents the results of the study. The chapter includes both qualitative and quantitative results, as described in the methodology section. These findings are discussed in the fifth chapter, while the last chapter presents the summary of the research and recommendations for future research on the topic. 






[bookmark: _Toc149256985]2. LITERATURE REVIEW
[bookmark: _Toc149256986] 2.1 Introduction
The chapter presents a review of previous studies on blended learning and its application in blended learning in the context of English and Chinese. The chapter also examines the multiple intelligence theory and outlines its application in blended learning. 
[bookmark: _Toc149256987] 2.2. Blended Learning
Blended learning is learning that combines traditional learning methods and computer-assisted technology. Like other aspects of life, learning is changing and developing due to the internet, multimedia, digitisation, and communication technologies (Salehi et al., 2023). According to Ashraf et al. (2021), such aspects of technology work best when combined with traditional forms of learning to form a blended learning environment. Albiladi and Alshareef (2019) agree with Ashraf et al. (2021) that blended learning must involve aspects of traditional face-to-face learning and computer-assisted learning. However, other scholars, such as Han (2023), have defined blended learning in the context of online and offline approaches to learning. In either case, it means that under the model of learning, teachers make use of technology-mediated channels which is the online approach as well as in-person instruction to deliver their content which is the offline approach. This means that instructors use the traditional form of learning where they interact physically with learners and virtually with the help of computers and the internet. It is any form of learning that integrates different learning methods in and outside the class (Banditvilai, 2016). According to Yu et al. (2023), it is an integration of offline and online learning that inspires, directs, and piques their interest and sense of responsibility in their learning. This form of learning helps students develop self-study and solve different life challenges (Yu et al., 2023). Different tools and methods ease students' understanding, unlike traditional learning, where students sit in class and learn from their teachers and books. Concepts that may not be easily learned in class are easily understood when different learning tools are used. For instance, when learning a new language, the use of online language learning apps and interacting with native speakers might help understand how different words are pronounced. 
[bookmark: _Hlk141053001]Blended learning is widely applied in Chinese schools due to the numerous benefits associated with the form of learning. The form of learning has been supported by the Ministry of Education in China since 2012, but it was not until the year 2020 that the form of learning became common as a result of the COVID-19 pandemic (Han, 2023). This form of learning requires proper planning as it requires integrating different strategies to achieve effective learning (Liu & Deng, 2022). It also requires educational institutions to equip learners and educators with skills to ease their use of technology in teaching (Yu et al., 2023). These strategies may include virtual classrooms, online learning platforms, flipped classrooms and blended assessments involving both online and in-person assessments. The virtual and online approaches to learning often take place through devices such as computers and tablets. Such devices could be used remotely or in a class setup where the content is recorded in a flipped classroom structure. While online assessments are prepared and can be accessed by students from their computers, offline assessments require students to attend classes to take the tests. Such aspects of learning would be considered to be blended. The development of learners' autonomy, opportunities for language practice outside of the classroom, collaborative learning, more individualised language support, increased student interaction and engagement, and language skill improvement are some advantages of blended learning (Salehi et al., 2023). At the onset of the COVID-19 pandemic, students were forced to take online classes to ensure continuity of learning and prevent the virus from spreading (Yu et al., 2023). Under this approach, the tutor has more time to engage with the learner, which results in a personalised form of learning which would be considered to be more effective, especially in the current context of bilingual education. For bilingual education in China, English teaching materials are used but the languages used to instruct learners are Chinese and English. The use of Chinese in teaching helps students to understand concepts with ease as Chinese is a native language in China. 
The effectiveness of blended learning and its impact on influencing student outcomes has been examined by different researchers, including Xie and Lin (2009), who conducted an experimental study among students from the Polytechnic University in Taiwan. The study found that learners in the experimental group who made use of blended learning had better overall academic performance compared to those in the control group. Similarly, Tong et al. (2022) conducted a quasi-experimental study and found that blended learning had a positive effect on student academic performance. In Tong et al. (2022), improved student academic performance was linked to the ability of blended learning to improve student-teacher interactions as well as enhance study skills. In a different study, Zeqiri et al. (2020) found that blended learning improved students' cognition of learning concepts, which significantly improved performance. Zeqiri et al. (2020) associate the impacts of blended learning on improved academic performance with improved student engagement with learning materials, which means that learners develop a better understanding of the subject under study. For teachers, the ability to use different learning materials and approaches in teaching increases the overall efficacy of the learning process (Tong et al., 2022; Zeqiri et al., 2020). Based on the above, blended learning would result in improved student academic performance. 
[bookmark: _Toc149256988]2.3. Blended Learning and Bilingual Education 
In the context of bilingual education, blended learning can be very beneficial because it provides a variety of possibilities to improve language learning and competency. Bilingual education aims for students to become fluent in two languages. For Chinese students studying English as a Second Language (ESL) and English as a Foreign Language (EFL), blended learning can be a successful strategy. Chinese schools can incorporate online language learning platforms that offer a range of interactive exercises and language practice activities that provide students with self-paced learning opportunities that reinforce their language skills outside of the classroom (Ashraf et al., 2021). According to Yu et al. (2023) and Alshamrani et al. (2021), blended learning is flexible, allowing students to participate in different experiences and interact closely with others, which helps to advance their understanding. Therefore, employing blended learning would be effective for ESL and EFL students in China. 
Additionally, blended learning allows teachers to select language learning apps, websites, and online courses specialised in a particular language. Students can independently practice their language abilities with the help of these tools, which can accommodate various language proficiency levels and learning preferences. Blended learning aids in maintaining balance in a classroom with learners with varying levels of preparedness, motivation, and learning abilities (Han, 2023). According to Salehi et al. (2023), mobile English learning apps are used more frequently in English lessons, encouraging students to study the language actively and with greater enjoyment. However, mobile phones can be a distraction in class, may increase problems such as theft and bullying in schools, and also encourage cheating in exams. Other benefits of blended learning, when used to teach English, include enhancing the English learning process, building language proficiency, and improving the English learning environment (Salehi et al., 2023). The flipped classroom technique can also teach languages in a bilingual classroom as learners get information directly from their teachers, as well as engage in debates and discussions with each other. According to Han (2023), e-learning involvement before face-to-face classes helps learners to do better in assessments because they can access pre-recorded language lessons, grammar explanations, and vocabulary exercises online before attending in-person classes. Using blended learning, teachers can give students online language tests that can give students and teachers quick feedback, which aids in monitoring language development. Blended learning enables teachers to interact with students more directly, providing tailored linguistic feedback and support, which can be particularly helpful in language learning (Yu et al., 2023). Due to the individualised nature of blended learning, each student can advance at his or her own rate, depending on their level of language proficiency and learning requirements.
[bookmark: _Toc149256989]2.4. Challenges to Blended Learning
According to Qadriani (2022), the implementation of blended learning in institutions of learning in China faces numerous challenges. Among them is the high cost of acquiring the technology tools and systems. As noted by Qadriani (2022), blended learning requires that there should be enough ICT tools and equipment for students and teachers, which could be difficult to implement and maintain. Ashraf et al. (2022) conducted a systematic review of blended learning in China and found that it is commonly affected by low literacy and the capabilities of teachers to handle ICT learning tools. Ashraf et al. (2022) examined different studies in China and concluded that a majority of teachers rarely or never use technology-based tools and systems in learning, which makes it difficult to apply blended learning. Qadriani (2022) agrees with Ashraf et al. (2022) by indicating that teachers’ lack of digital literacy is the main barrier towards the application of blended learning. Another limitation is the students’ concentration while using ICT tools. Wang et al. (2021) argued that when students use technology devices such as laptops and computers, they could easily drift away towards other activities rather than learning. As a result, Wang et al. (2021) recommend that the technology tools used in learning should only contain learning and curriculum-related content. Wang et al. (2021) find that the lack of student discipline in the use of ICT has led to educators and administrators questioning the efficacy of blended learning. Similarly, there are concerns among stakeholders that the use of ICT in blended learning could limit the interaction between students and teachers, which would have adverse effects on academic performance. The findings point to the need to ensure that adequate training is conducted to equip educators with the appropriate tools necessary to apply blended learning. Based on my experience with blended learning setup, I agree that training would be an ideal way of equipping instructors with the relevant skills required to support learning. 
[bookmark: _Toc149256990]2.5. Blended Learning and Cognition 
Several scholarly works have articulated conflicting positions concerning the relationship between blended learning and learners' cognition. Nanjundan and Mariyam (2020) postulate that blended learning fosters students' cognition, considering its positive impacts on improved cognitive engagement and understanding. It promotes quick and flexible communication, technical and interaction skills, and improved adaptability in the constantly changing educational environment. Thus, this position contends that blended learning facilitates bilingual learning by positively impacting the learning process of students learning both English and Chinese due to improved cognition. Cao (2023) aligns with this sentiment that blended learning fosters learners' cognition by focusing on the learners' freedom in how they learn and engage in their education. Cognitive development is cultivated by maintaining learners' interest throughout the course, improving student engagement, and enabling collaborative learning, which promotes creative thinking, thus improving students' cognition. Thus, based on this perspective, these studies assert that blended learning positively impacts students' cognition, which positively impacts students learning English and Chinese in a bilingual context.
[bookmark: _Hlk149239840]By influencing how learners process information, retain knowledge, and apply it in multiple contexts, blended learning substantially impacts learners' cognition. Harb and Krish (2020) found that a dynamic cognitive presence can be created by blended learning, enabling it to facilitate active language learning. Videos and gamified activities are common interactive components of blended learning that can boost learners' engagement. When students are actively engaged in the learning process, their cognitive processes are more attentive and focused, which improves information retention. According to Callaghan et al. (2022), exposing students to technology creates an environment that has a long-term effect, and that is a cognitive learning tool. Similarly, Olatunde-Aiyedun and Adams (2022) also found that blended learning models help to improve the student’s achievement and retention in science. Students can easily remember images and words said during interactions in blended learning, and that helps to improve their performance. Also, discussions, group projects, and peer learning exercises can improve cognitive growth by allowing students to explore ideas, consider various viewpoints, and create new knowledge collaboratively. 
However, several studies present contrary perspectives that blended learning promotes learners' cognition in a bilingual context. Kintu et al. (2017) contend that blended learning may adversely impact the students' cognition by imposing a cognition overload, which may cause challenges for some learners who have to deal with multiple sources of information, modes of delivery, and learning tasks. In contrast, Nanjundan and Mariyam (2020) opine that blended learning may negatively affect students' cognitive engagement and development in online contexts due to problems such as plagiarism that limits their thoughts and critical thinking. Kintu et al. (2017) refer to this negative relationship caused by blended learning in online environments as superficial learning where students experience pejorative knowledge transfer with poor application in the real world. This is an essential factor in language learning, especially in the acquisition of impelling communication skills necessary for language development in bilingual contexts. Additionally, Kintu et al. (2017) conflict with the position presented by Ashraf et al. (2022) that blended learning enhances students' cognition by cultivating academic environments that promote skills development through interaction and knowledge sharing. The stand articulated by Kintu and colleagues opposes that blended learning causes increased cognitive anxiety. Cognitive anxiety erodes the students' interactive skills and motivation and that negatively affects their performance. Interestingly, Ali et al. (2013) highlight that blended learning positively impacts students' cognition via improved facilitation of student interaction. Martí (2023) uses the constructivism theory to explain this development of students' cognition with increased interactions. Increasing the level of interactions among students creates an environment necessary for improved knowledge sharing, thus enhancing the student's cognition. Therefore, although there is a conflicting position between blended learning and student cognition, it is deductible that increased student cognition in bilingual contexts can be facilitated by increased student interaction during blended learning of English and Chinese languages.
[bookmark: _Hlk141052081]Personalised learning in blended learning can also help to improve cognition (Yu et al., 2023). Based on each learner's unique needs, preferences, and learning preferences, blended learning enables the creation of tailored learning pathways. According to Alshamrani et al. (2021), blended learning can help to improve student satisfaction, completion rates and retention, which is crucial for good performance. Through performance analysis and pace and content adjustments, adaptive learning technology may personalise each student's learning experience (Salehi et al., 2023). Blended learning combines different active learning techniques, including conversations, problem-solving exercises, and team projects as they encourage critical thinking. Students evaluate data, make connections, and apply what they have learned to actual situations. Blended learning helps to improve students' interest in learning, which is key for retaining information (Ashraf et al., 2021). Learners may receive immediate performance feedback from blended learning platforms (Salehi et al., 2023). This feedback loop aids students in identifying their areas of strength and weakness, allowing them to modify their study methods and deepen their comprehension of the material. Blended learning allows Learners to access instructional resources and materials at any time and from any location. Students engaged in educational programs with an integrated approach have a higher probability of keeping and retaining more knowledge in long-term memory (Alshamrani et al., 2021). This adaptability allows for various learning styles and schedules, lowering the cognitive load associated with time restraints. 

[bookmark: _Toc149256991]2.6. Multiple Intelligence Theory 
According to Calik and Birgili (2013) the theory of multiple intelligence posits the fragmentation of human intelligence into distinct intelligences, as opposed to seeing intellect as a one, overarching capacity. Scholars have argued that human intelligence cannot be measured using a single approach as there are different kinds of intelligence (Lunenburg & Lunenburg, 2014). The above is evident through Gardner's multiple intelligence theory, which indicates that there are different ways of examining human intelligence. The theory was first presented by Gardner in 1983, who suggested the need for having a broader definition which matches the different ways through which individuals think and learn (Gardner, 1983, p.56). When applied in the classroom setting, the theory indicates that students learn better when their teachers incorporate activities that involve more than one sense. The theory has, however, been criticised by a number of scholars, including Calik and Birgili (2013), who argue that the theory often confuses intelligence with some aspects which would only be considered to be abilities. Based on Calik and Birgili (2013), abilities generally refers to the potential to do something while intelligence refers to the general capacity to apply ones’ knowledge and skills. However, the ability to categorise intelligence into different areas has been critical in shaping educational pedagogy, given that tutors can shape their instruction methods based on the ability of teachers to adjust learning styles based on the specific types of intelligence by learners (Gardner, 1995). The aspect of combining different educational approaches means that students can learn using more than one approach, as defined by the multiple intelligence theory. 
[bookmark: _Hlk149239869]A number of studies have examined the application of the multiple intelligence theory in a blended learning context. According to Milad (2018), the incorporation of blended learning offers tutors the opportunity to address diverse student populations, hence playing a crucial role in improving learning outcomes for students with differing level of cognitive abilities such as interpersonal, linguistic, bodily-kinesthetics and spatial intelligences. Similar observations have been made by Aguayo et al. (2021), who observed that the use of e-media tools in blended and hybrid learning could be applied to reflect each of the eight different types of learning under the multiple intelligence theory. The effectiveness of the multiple intelligence theories has been examined by Nard and Rani (2018), who found that schools in elementary level, secondary and college level in different Malaysia, India, Turkey, Poland, Iran, Oman, Saudi Arabia and Indonesia that made use of the theory had higher student academic achievement. The study by Ahvan and Pour (2016) also found that the impact of multiple intelligence theory on student academic achievement was common for students with different kinds of cognition. Similarly, Lunenburg and Lunenburg (2014) argued that the theory would be beneficial, especially for visual and bodily-kinesthetic learners, in improving their performance. The findings are an indication of the relevance of multiple intelligence theory for learners with different kinds of abilities due to the high correlation between the two measurement variables. 
The application of the multiple intelligence theory in blended learning was found to be effective by Abdi et al. (2011), who found that the application of ICT improved the performance of students with lower logical-mathematical intelligence. Similarly, Abenti (2020) examined the application of ICT and e-media tools in learning and found that they resulted in improved performance for students in mathematics. For instance, Abdi et al. (2011) found that the use of ICT can be used to deliver mathematics games through applications that improve the overall understanding of the learners in the subjects. For learners with this kind of intelligence, the most important thing would be to apply their logic and reason in solving complex problems and issues. In this case, the use of ICT tools would be critical in identifying patterns that would assist in solving the complex issues under focus. Abdi et al. (2011) observe that one of the most significant influences of ICT for logical-mathematical learners is that it shapes the attitudes of students towards learning. According to Aguayo et al. (2021), ICT tools present a platform that allows learners to interact with different mathematical concepts, which improves the overall efficiency of learning. In the context of blended learning, the use of such ICT tools can be combined with sign language or other traditional approaches to mathematics to deliver the required content to learners (Nard & Rani, 2018). In this case, blended learning presents different possibilities for representing mathematical concepts and problem-solving, which improves the overall understanding of the subject in teaching for students. 
[bookmark: _Toc149256992]2.6. Teaching Approaches for Bilingual English and Chinese 
Teaching a bilingual classroom can be challenging and requires adept skills to ensure students grasp essential content. However, several methods have been proposed in the literature. For example, Albiladi and Alshareef (2019) explained that controlling one's cadence and utilising wait time for responses from learners enables learners to process the meaning of subject content. Instructors teaching English language learners (ELLs) must speak calmly and at a measured rate to allow learners to process content. According to Ashraf et al. (2021), teaching English in Chinese classrooms requires patience and resilience, allowing learners to grasp content at their own rate. Previous research has also indicated that code-switching (CS) is a practical approach in teaching bilingual classrooms. Banditvilai (2016) observed that the code-switching approach allows instructors to use learners' first language (L1) in teaching them the second language (L2). According to Nurhamidah et al. (2018), using code-switching in teaching English in Chinese classrooms allows learners to utilise Chinese in communicating English content. Bhatti et al. (2018) indicated that CS helps students comprehend English concepts more precisely by drawing meaning from their native Chinese languages. Similarly, Albiladi and Alshareef (2019) noted that CS allows students to build stronger relationships with teachers, which facilitates a better learning environment. Banditvilai (2016) found CS effective in facilitating learners' understanding of culturally situated concepts of English. In their research examining the influence of CS in teaching English in Chinese classrooms, Chan (2021) observed that CS improves student-teacher bonding where learners see teachers who utilise CS as more friendly, which, therefore, bolsters their interest towards English. A good student-teacher relationship provides a better learning environment where students engage more in bilingual discussions to understand English concepts more precisely.
Findings by Banditvilai (2016) noted that CS is a suitable teaching approach for classroom management while teaching bilingual classrooms. Observation by Nurhamidah et al. (2018) noted that teachers utilise CS while checking for clarification if students grasped the concepts while giving instructions, enhancing social relationships with learners and explaining English repetitive functions. In their research, Albiladi and Alshareef (2019) explained that CS provides a more interactive learning approach, allowing learners to seek clarification of concepts in their LI, which improves their understanding of English-related concepts. Nurhamidah et al. (2018) underscored the value of CS in classroom management by noting that teachers utilise CS while giving instructions to ensure learners get a comprehensive understanding of the instructions. The above scholars indicate that CS is a better approach to allowing teachers to manage their classrooms and to convey meaning to learners more comprehensively. 
Another teaching approach discussed in the literature is the use of music. Albiladi and Alshareef (2019) found music to be an effective multiple-intelligent approach that engages learner's cognitive abilities. In the context of teaching bilingual classrooms, Albiladi and Alshareef (2019) explained that music activates critical brain areas, eventually enabling learners to master English concepts more effectively. Nurhamidah et al. (2018) observed that music provides a more interactive learning environment, allowing learners to grasp English concepts and appreciate English-related culture. Sharing the same viewpoint, Albiladi and Alshareef (2019) observed that music allows ELLs to retain concepts for a long time, which directly impacts their language mastery. Incorporating an effective teaching strategy enables students to grasp content more effectively. Equally, an appropriate strategy provides an interactive learning environment, which facilitates a seamless learning experience. 
Differentiated instruction is another method a teacher can use to teach bilingual classes. Differentiated teaching means tailoring lessons or teaching to meet the learners' individual wants, strengths, and interests. Therefore, within a bilingual class, the educator can differentiate the process, content, and products of learning as per the learner’s language proficiency levels to ensure the learner’s needs are effectively met (Tsou & Tsai, 2022). For example, beginners can work on basic sentence structure and vocabulary as advanced or gifted learners work on complex composition and grammar to effectively meet the individual needs of these bilingual learners.
Teachers can also use the flipped classroom technique to teach bilingual classes. A flipped classroom ensures learners review the materials while at home and then implement or apply whatever they learn in their class. This strategy can be very effective in a bilingual class, allowing learners to learn at their own pace and level. For instance, learners can read materials or watch videos in English and their native language at home and then come to class the next day to read, apply, and discuss w1hatever they have learned. This will improve understanding and enable them to catch up with advanced learners faster.
Peer teaching is another vital strategy teachers can use to teach bilingual classes. It is a strategy where learners teach one another. For instance, in a bilingual class, the learners who are proficient in one language can be grouped with others with low proficiency, and the learner can assist the less proficient by teaching them as they discuss. This strategy helps the less gifted learners and reinforces the knowledgeability of the more advanced or proficient learners (Almazova et al., 2020). A perfect example is that a learner fluent or proficient in Chinese can assist another student in learning Chinese.
Collaborative learning is another effective teaching method. It entails the learners working in groups to complete tasks or solve problems (Almazova et al., 2020). For instance, in Bilingual classes, learners can work in mixed-language groups, which can assist them in learning from one another and eventually develop their language skills. The other strategy is the use of culturally responsive teaching strategies. This strategy entails respecting and recognising learners from diverse cultural backgrounds and striving to incorporate them into the teaching process without exhibiting any form of discrimination. For instance, educators can use materials or texts that reflect various cultures of learners in a class and then ask or encourage learners to share their cultural perspectives or experiences regarding the material. Such will enhance self-esteem and courage and help effectively teach bilingual classes because they will feel equal.
Finally, teachers can teach bilingual classes by using realia and visuals. Realia are real objects, while visuals are charts, diagrams, and pictures. Tsou and Tsai (2022) state that realia and visual objects can make abstract concepts more concrete and practical as they will provide context for new grammar and vocabulary, for instance. This means that realia and visuals are effective teaching methods as they assist learners in understanding and mastering a concept faster and stick in the mind for a long because they can reflect and recall the pictures and real objects they used in particular topics. In summation, teachers should be reminded that the key to successful bilingual learning in a blended setup is adaptability and flexibility; thus, the teachers should always be ready to adjust and tailor their teaching strategies based on the learner's level, needs and strengths.
[bookmark: _Toc149256993]2.7. Application of ICT in Blended Learning 
Information and Communication Technology (ICT) has played a critical role in supporting blended learning in China. Through different technologies, there has been the creation of a more interactive, collaborative, and personalised learning environment for English learners (Wang et al 2021). Through ICT, learners have gained opportunities to interact and communicate with the classroom environment and other learners outside the traditional classroom. Technology has also been enabling English learners in China to connect with other English teachers from different nations, and this has provided a more diverse perspective to the learning procedure. According to Gao et al. (2020), the utilisation of the Internet as a medium has also been efficient in maximising the effectiveness of blended learning in China. Through the Internet, students have been able to access and share learning materials with each other. The Internet has also been allowing students to participate in language exchange programs through which they are able to interact with other learners. Social media platforms in China have been considered as means of exchanging information as they enhance interaction with other learners in a fun manner. 
Based on Alkamel and Chouthaiwale (2018), common technological tools utilised in teaching English in blended classrooms include audio and visual tools. Additionally, Alkamel and Chouthaiwale (2018) highlighted that popular ICT tools used in teaching bilingual students in blended classrooms include goggle classrooms, blackboard course sites and digital libraries. The platforms enhances learners’ autonomy allowing students to enjoy learning from a more practical platforms.  Jayanthi and Kumar (2016) underscored that ICT tools helps in enhancing learning experience by enhancing learner’s software competencies.  According to Bai et al. (2016), ICT infrastructure allows teachers to incorporate visual learning approaches, which positively improves knowledge retention. Consistent with Bai et al. (2016), Jayanthi and Kumar (2016) explained that ICT visual and audio tools allow students to practice learning English concepts on their own, which eventually boosts learners' interests. Alkamel and Chouthaiwale (2018) observed that visual and audio ICT infrastructure provide learners with effective platforms to practice speaking exercises, which improve their content grasping. ICT tools such as google classrooms and digital blackboards improve content mastery, given that learners have the opportunity to review content in future (Jayanthi and Kumar, 2016). Albiladi and Alshareef (2019) highlighted that ICT tools provides learners the opportunity to interact with a new language in a more vibrant way. The availability of ICT tools provides students with a more vibrant learning experience, allowing them to engage with subject content prior to and after their lessons, leading to better learning outcomes. According to Bai et al. (2016), ICT tools are very resourceful in helping teachers to re-organise their content effectively. Similarly, Albiladi and Alshareef (2019) observed that the application of modern ICT teaching aid for language mastery, allows students to listen to different accents and practice speaking their preferred language. Language lab enriches learners' pronunciation skills, therefore enhancing students' learning ability. Additionally, ICT empowers learners with autonomy to access web-based content designed to enhance students' speaking, reading, and writing skills. Another digital tool that enhance ICT leaching techniques is the overhead projector. Teachers incorporate visuals, audio recordings and customised teaching content, which helps to convey English content more effectively. Similarly, Nurhamidah et al. (2018) shared that ICT provides teachers with the opportunity to design and share content with learners in the form of films that are effective in enhancing learners' pronunciation skills. The shared content provides learners with the opportunity to review their lessons, which eventually improves their content mastery. Based on the above, ICT provides a more vibrant and effective learning experience that promotes language mastery. 
[bookmark: _Toc149256994]2.10. Conclusion
Blended learning is an important aspect of bilingual education. Blended learning has been found to be appropriate in improving the competence and fluency of students learning different languages. For instance, for students in bilingual learning setup, blended learning has been found to be appropriate in presenting the content in different formats, which improves the overall understanding of the subject. The application of the concepts of blended learning within the bilingual learning setup would be best explained in the context of multiple intelligence theory, given that learners are likely to have different abilities and understanding of bilingual language. Teachers’ understanding of these differences means that they are able to apply the most appropriate method while applying blended learning. 


[bookmark: _Toc149256995]
3. METHODOLOGY REVIEW 
[bookmark: _Toc149256996]3.1. Introduction
The current study explored the effectiveness of the blended teaching method based on ICT with a key focus on understanding appropriate ways of enhancing student's learning efficiency for Chinese students learning English in a bilingual school. In line with the above, the study sought to understand cognitive factors affecting students’ learning process in blended learning environments. This chapter describes the methodological choice taken to address the research questions and develop the findings to explain the cognitive factors affecting the learning efficiency of students in middle schools in blended learning contexts. Similarly, the chapter describes the philosophical paradigm applied, research design, research approach, sampling strategy, and data collection strategy applied in the study. Additionally, the chapter explains the analytical strategy adopted in exploring the data collected and the relevant ethical issues observed while conducting the current study. All the key areas outlined above are critically reviewed based on previous scholars to evaluate their relevance to the current study. 
[bookmark: _Toc149256997]3.2. Context of Study
The research is based on a case study of a bilingual school that is based on Shanghai, China. The school provides students with an opportunity to gaining mastery in two languages. All students in school have knowledge of Chinese as their first language and now learning English. The above makes the school appropriate for the study given that the main focus of the research is an exploration of effectiveness of blended teaching method based on ICT and Gardner’s intelligence model in bilingual schools. The target population for the case study are teachers of middle school students and learners of age group 10-18 years within the same school. The rationale for the choice of the target population was to ensure findings generated from the research were relevant to the research context. 
Given that the focus of the research was on a single case study in Shanghai, a case study approach was considered appropriate for the study. The approach allowed the researcher acquire information on the use of ICT in bilingual learning setup from real-life contexts. The use of case studies in educational research has been supported by previous scholars including Corbett-Whittier and Hamilton (2012) who found that the methodologies have the possibility of transforming educational practice due to their critical-inquiry approach. The use of case studies in educational research is also evident in Stevenson (2007) who found that they assist researchers draw meaningful connections and develop practical knowledge from the research. In this context, the use of case studies was appropriate in acquiring in-depth information on context under current study. 
Previous scholars have linked the use of case study methods with qualitative research (Corbett-Whittier & Hamilton, 2012). However, according to Schoch (2020), case study research provides researchers with methodological flexibility which makes it possible to select different forms of methodologies. The above implies that using case studies, it is possible to complete the research using different methodologies. The observations justifies the use of mixed research methods given that the focus was on acquiring detailed information from the case organizations. 
3.3. Mixed Research Methods 
The study applied mixed research methods. The methods involve combining qualitative and quantitative elements of research. The rationale for selecting the methods is based on the fact that the methods are associated with an enhanced understanding of the subject under study (Leech et al. 2010). For instance, the application of mixed research methods in the current study would be considered appropriate in gaining a broader understanding of the use of ICT in blended bilingual learning (McGrath and Cole, 2013). The next benefit of the research methods is that they cancel out the disadvantages or limitations associated with the use of a single methodology. For instance, the use of quantitative methods only would introduce some errors in sampling or in the interpretation of the results, given that researchers tend to ignore subjective aspects such as emotions and experiences, which would assist in placing the findings in their context. Besides this, quantitative methods enable the researcher to analyse large volumes of data and draw meaningful relationships from the datasets (Cameron, 2011). As a result, the methods are associated with higher levels of objectivity and accuracy. 
Similarly, the use of qualitative research methods would only be associated with detailed findings given that the researcher is able to acquire subjective aspects of the research, such as the attitudes, emotions and experiences of participants (Busetto et al. 2020). Equally, the methods allow flexibility, which makes it possible to acquire more meaningful data. According to Cohen et al. (2002), qualitative data use of small sample sizes limits the generalizability of their findings. Additionally, studies that apply the methods are likely to be prone to selection bias. Based on the findings above, it is evident that the use of single methodologies could be limiting, which indicates the benefits of using mixed methods over either qualitative or quantitative methods. Based on the findings, it is evident that mixed research methods were ideal for the current study. 
In describing the research methods above, it would be important to consider the philosophy applied in the research. The current research adopted a pragmatist research philosophy. The philosophical paradigm incorporates actionable knowledge and researchers' experience in inquiring from an experimental process. Kaushik and Walsh (2019) observed that pragmatist research philosophers subscribe to the view that credible knowledge can only emanate from multiple realities. Khatri, (2020) highlighted that pragmatist philosophers argue that credible knowledge can only emanate from multiple realities and not from a single reality. The above assumption forms the basis for pragmatist researchers to incorporate ontological and epistemological views in their research. Westphal (2021) outlined that the epistemological perspective outlines that a phenomenon is a consequence of interacting discrete variables. Epistemologists provide a justification for a common opinion (Haack, 2019). Contrary to the epistemological approach, the ontological perspective seeks to examine the explanation of an occurrence based on human perspective to provide a deeper understanding of a phenomenon (Simpson, 2018). Integrating the two philosophical thinking approaches allows pragmatist researchers to incorporate both quantitative and qualitative research approaches to provide a comprehensive understanding of a research phenomenon. Previous researchers have underscored the value of pragmatist philosophy in engendering a detailed analysis of research phenomenon. For example, Lohse (2017) outlined that through pragmatist philosophy, researchers apply different data collection tools to gather enough evidence to provide diversified findings. Chang (2019) explained that pragmatist researchers have the advantage of expounding the scope of their research by incorporating epistemological and ontological thinking perspectives to explore research phenomena more comprehensively. According to Westphal (2021), scholars utilising pragmatist philosophy are effective in exploring their research phenomenon from diverse perspectives, resulting in detailed, relevant, and replicable findings. The rationale for the adoption of the research philosophy is to allow the researcher to apply several methods of data collection to gather enough evidence that would provide a comprehensive analysis of cognitive factors affecting learners' efficiency in middle classes in the context of bilingual classrooms. Based on the above, the pragmatist philosophy was most appropriate for the current research to guide the generation of innovative solutions for enhancing learning efficiency and student outcomes in bilingual schools.
[bookmark: _Toc149256998]3.4. Exploratory Research Design
The study adopted an exploratory research design following a pragmatist philosophical stance. Exploratory research design incorporates both inductive and deductive approaches to explore a research question. Brown (2022) found exploratory research design effective in investigating research objectives requiring a diversified approach to arrive at credible findings, given that it incorporates inductive and deductive reasoning in the research process. Similarly, McAbee Landis and Burke (2017) observed that the exploratory research approach allows researchers to broaden the scope of their study to investigate the root causes of the phenomenon, which engenders more detailed findings. The inductive approach explores a phenomenon through a procedural strategy. The researcher examines the present condition of a phenomenon, collects relevant data related to the phenomenon, and thereafter applies an appropriate analytical strategy to identify the hidden patterns of the data (Hayes et al., 2018). The patterns identified are used to design a hypothesis or theory that explains the phenomenon under focus. According to Asenahabi (2019), researchers applying inductive reasoning are compelled to progress their investigation through data collection, analysis, and interpretation of their findings to formulate relevant hypotheses explaining a phenomenon of interest. However, Armat et al. (2018) found the deductive research approach to be contrary to inductive reasoning, given that deductive researchers begin by identifying theories explaining an occurrence before applying a relevant research method to validate the theory. Deductive reasoning inquires from the findings of scientific research to reject or accept an existing theory (Cohen et al. 2002). Opie (2019) found deductive reasoning effective in exploring social phenomena to provide a detailed understanding of how a system works. Similarly, Brown (2022) explained that the deductive research approach enables researchers to explore research objectives through statistical tests to understand the significance of underlying assumptions. A combination of the two research reasoning provides a basis for investigating research objectives from diverse dimensions to arrive at more detailed findings. According to Sternberg, Guyote, and Turner, (2021), applying deductive and inductive research reasoning is effective in improving the quality of research findings. Based on the above, an exploratory research design was appropriate for the current study to generate a detailed and relevant understanding of the cognitive factors influencing the learning efficiency of students in bilingual schools.
[bookmark: _Toc149256999]3.5. Population and Sampling
The current study sought to explore the efficiency of the blended learning method in bilingual schools with the purpose of understanding appropriate ways of enhancing learning efficiency and student outcomes of middle school students. The study recruited teachers and students in bilingual schools as the target population. The population sample for the study was 25 students and ten teachers in the context of bilingual schools. Inclusion exclusion criteria for recruiting participants for the study required that all students and teachers be from bilingual middle schools. The above was essential to ensure that the generated findings were relevant to the cognitive understanding of bilingual students of middle school age. According to Gill (2020), having inclusion and exclusion criteria while recruiting a sample for a research study improves the likelihood of generating relevant findings that would lead to the improvement of practice. Similarly, Berndt (2020) explained that inclusion-exclusion criteria help to ensure that participants are selected based on the context of the research study. The researcher applied direct recruitment to obtain a sample for quantitative research. Based on Otzen and Manterola (2017), direct recruitment is effective in reducing sampling errors, given that participants are randomly selected based on inclusion criteria but not on perceptual bias of best fit. Equally, Etikan and Bala (2017) observed that direct recruitment eliminates researcher bias, given that every participant has an equal chance of being recruited into the study. Every participant was provided with a participant information sheet explaining the purpose, motivation, and benefits of participating in the study. Additionally, successful participants were required to sign a consent form indicating their voluntary participation after reading the participant information sheet. The sampling strategy for recruiting participants for the qualitative study was purposive sampling. According to Shaheen and Pradhan (2019), the purposive sampling technique involves selecting participants with a desired quality. Etikan and Bala (2017) explained that although purposive sampling is subject to researcher bias, it provides an opportunity to recruit best-fit participants. In the context of the current research, only participants from bilingual schools were included. Additionally, participants were required to be of 13 years old and above. The above meant that participants were discretely recruited based on the desired quality, consequently introducing sampling bias.  Sharing in the same context, Campbell et al. (2020) explained that purposive sampling allows researchers to recruit knowledgeable participants with broad experience related to a research phenomenon. Having best-fit participants allows researchers to gather valuable insights that would guide the generation of relevant findings and recommendations for the improvement of practice. Guided by the two sampling techniques, the current research recruited enough participants to provide relevant findings on the cognitive factors affecting the learning efficiency of middle school students in bilingual schools.
[bookmark: _Toc149257000]3.6. Interviews 
The researcher applied a range of data collection tools to gather relevant information for the current study. Specifically, the researcher utilised interviews and questionnaires to gather relevant data from participants. The questionnaire was utilised to gather quantitative data. Particularly, a closed-ended questionnaire was applied. According to Rathi et al. (2022), questionnaires hold a greater potential to gather relevant quantitative data to guide the generation of relevant findings. Gulnoza and Niginabonu (2022) explained that questionnaires have higher response rates, given that participants have the freedom to answer the research questions at their convenience timelines. Equally, Rathi et al. (2022) emphasised that questionnaires are more effective in gathering large datasets, given that they allow researchers to engage a large audience at the same time. The questionnaire utilised for the current study was calibrated using a Likert scale to improve its effectiveness in gathering valuable quantitative data. Jebb et al. (2021) found Likert scales valuable in categorising and measuring participant responses quantitatively. The questionnaires were directly distributed to the successful participants. The above meant that participants had the freedom to answer the research questions at their convenience timelines. 
Qualitative data collection was conducted through interviews. The researcher agreed to a convenient timeline to interview successful participants. Interviewees were provided with an information sheet and consent forms to ensure they understood the purpose, motivation, and benefits of participating in the current study. Additionally, participants were assured of their privacy and anonymous participation in the study while formulating findings for the current study. Sardá et al. (2019) emphasised the importance of assuring participants in primary research of their privacy and anonymity to increase the quality of their responses. Participants were also reminded that they could opt out of the study at any time. Sahoo (2022) found that interviews hold a greater potential of gathering relevant information to guide the generation of detailed findings, given that researchers have the advantage of having a one-on-one session with participants. Jain (2021) underscored the value of interviews by noting that researchers have the advantage of seeking clarification for nuanced participant responses. Based on the above scholarly elaborations, interviews increased the likelihood of generating detailed information on the cognitive factors influencing the learning process of middle school students in bilingual schools.
[bookmark: _Toc149257001]3.5.1. Interview Process
The interview session was guided by the research objectives that allowed formulation of the research question attached in the Appendix below. The interview session was meant to last for a maximum of 20 minutes. The researcher utilised Chinese and English language to ensure that participants were of free will to use their convenience language. Prior to the interviews, the researcher briefed participants on the aim and motivation for conducting the current research. Additionally, the researcher assured participants of their ethical rights by outlining the measures taken to protect their privacy and anonymity. The questions that were asked explored learners' and teachers' understanding of blended teaching methods supported by multiple intelligences. The interview sessions were recorded and securely stored in the researcher's computer under a strong password. 
[bookmark: _Toc149257002]3.6. Ethics
According to Hasan et al. (2021), every research involving human participants must observe the ethical code of research. Similarly, observing ethics in research ensures that research studies observe scientific integrity. The above is essential to improve the overall credibility and reliability of research findings. The first ethical issue observed was obtaining ethical approval for conducting the research. Ethical approval was sought by filling out an ethical form from the University Ethics Committee. Secondly, the researcher observed participants' ethical rights as outlined below.
Confidentiality and anonymity. According to Cohen et al. (2002), reserving participants' confidentiality in primary research is essential in protecting them from potential harm associated with participating in a given research study. In the current study, participants were assigned alphabetical letters as their identifiers, such as A, B, and C. Additionally, the researcher refrained from asking for personally identifiable information that could easily help in tracing the individual participants. 
Informed Consent. Prior to the data collection, participant were required to provide their consent indicating their voluntary participation in the current study. In line with the above, the researcher provided teachers participating in the current study with a participant information sheet explaining the purpose, motivation, and benefits of participating in the current study. Arifin (2018) outlined that participants' information sheet helps participants to make an informed decision to participate in a given study. Allowing participants to express their voluntarily in participating in a given research study helps in improving the quality of the response. Teachers who provided a signed consent form were included in the current study. Gaining consent for students participating in the current study was done through the guardians. The researcher emailed student's guardians or parents seeking their consent to allow their children to participate in the study. The researcher attached an information sheet explaining the purpose, motivation, benefits, and risks associated with participating in the current study. Similarly, the researcher outlined the measures taken to protect student confidentiality and anonymity. Additionally, the researcher attached their contact number to allow parents and guardians to contact them at will.
Accountability and transparency. The researcher shared the findings of the study with respective body assessments on the cognitive factors influencing the learning efficiency of middle school students after the completion of the project. Additionally, the themes developed were accompanied by participant responses. The above was to allow future researchers to evaluate the reliability of the findings and also adhere to scientific integrity related to pragmatist philosophy. Additionally, the limitations associated with the current research were discussed as outlined below.
Data Protection and Storage. All the data collected in the study was stored in the researcher's computer under a secure password. Additionally, the files will be stored in a restricted mode, limiting permissions for copying, reprinting, or editing. Additionally, the laptop containing the research data will not be left to another person. All the paper sheets, such as printouts, consent forms, information sheets, and the questionnaire, will be collected and stored in lockable desks to which only the researcher will have access. The manual forms and printouts will not have any personally identifiable information.
[bookmark: _Toc149257003]3.7. Reliability and Validity
The two concepts measure the extent to which the instruments used in the study would be considered to be accurate and consistent. The first concept under consideration is reliability. It relates to the extent to which a researcher could obtain the same results if the instruments used in the research process were used in a similar research process (Abowitz & Toole, 2010). Abowitz and Toole (2010) relate the above to consistency, whereby the same results could be acquired from utilising the same instrument. Equally, the study has a clear description of the sampling techniques used in the research. Despite the instruments used, the use of random sampling techniques in the quantitative aspect of the study and clear criteria for inclusion in the qualitative may have been associated with improved reliability of the research. 
It is however important to note that the current paper was a case study conducted from an insider perspective. I work in the selected case organization which provides me with an unique understanding of the institution together with the participants. Having an insider perspective may have had an impact on the research process due to the ease of acquiring information from participants. The above may affect reliability especially in the context of reliability where the research is conducted by an outsider. Equally, during my teaching experience, I have had significant interactions with ICT and its application in the context of blended learning. The above may have resulted in personal bias towards positive aspects of ICT in blended learning for English and Chinese languages. However, I made use of clearly structured questionnaire and interview questions to enhance replicability of results. 
In regard to validity, it would be important to consider the accuracy of the instruments used. First, the process of designing questionnaires and interview questions used in the study was informed by existing literature on the subject. Specifically, the questionnaire and interview questions used in the study were drawn from different scholars, including Ahvan and Pour (2016), Liu and Chong (2023), Olatunde-Aiyedun and Adams (2022) and Wang et al. (2021). The questionnaire and interview questions were checked for suitability and use by the student participants. The aspect of designing questions from existing studies may have increased the accuracy of the instruments used, which would be associated with higher validity of the study. Based on the findings above, it could be argued that the instruments used in the current study were both valid and reliable.  
[bookmark: _Toc149257004]3.8. Analysis 
The data collected was in the form of non-numeric (qualitative) and numeric (quantitative). The numeric data was explored through the use of SPSS software. Descriptive statistics were applied to generate participant demographic statistics and summary statistics, as evidenced by participant responses. Equally, the researcher applied demographic statistics to generate appropriate graphics that would provide better visualisations of the data to guide the generation of valuable insights into the research phenomenon. Additionally, inferential statistics were applied to explore the associational impacts of study variables to provide significance of the relationships between variables. Quantitative analysis conducted through relevant statistical tests allowed the researcher to gather relevant findings.
The numeric (qualitative) data is in the form of audio. The researcher conducted bilingual transcription to acquire the loaded passages of the whole interview sessions. Analysis of the numeric dataset was manually conducted through a thematic analytical approach. Majumdar, 2022) explained that thematic analysis involves developing relevant themes from the loaded passages of interview sessions. Lochmiller (2021) found thematic analysis effective in exploring qualitative data by summarising insights from interviews to gain a detailed understanding of the research phenomenon. According to Terry et al. (2017), thematic analysis provides researchers with the advantage of exploring interview recordings through an iterative procedure to identify and describe data patterns leading to the formulation of relevant themes. Lochmiller (2021) associated thematic analysis with limited researcher bias, given that the developed themes are accompanied by participant responses. Analysis of the loaded passages was guided by Kiger and Varpio's (2020) recommendations for conducting thematic analysis. Kiger and Varpio (2020) outline a systematic procedure for exploring qualitative data to formulate relevant themes. The first step involved in-depth listening and critically reading the loaded passages. Secondly, the researcher developed initial codes after critically proofreading through the loaded passages. The initial codes were utilised to explore the loaded passages to develop themes. Finally, the researcher explored the developed themes to identify their suitability for addressing the research objectives.
[bookmark: _Toc149257005]3.9. Methodological Limitations
The main challenge associated with the current study was obtaining parent’s consent for their children to participate in the study. Additionally, the current study was subject to research bias. According to Royadi et al. (2019), the quality of a participant's responses in an interview is dependent on the participant's perceptual willingness to provide honest responses. Additionally, the current study was conducted by a single researcher who facilitated data collection, analysis, and interpretation. The above could have resulted in researcher bias that amounts to reliability issues. However, the pragmatist paradigm allowing a mixed research approach was most appropriate for conducting the current research to ensure the study explored objectives from diverse dimensions. 

[bookmark: _Toc149257006]
4. RESULTS 
[bookmark: _Toc149257007]4.1. Introduction
The chapter presents the results obtained from undertaking in the case study. It begins with the profile or the demographic characteristics of participants. The results presented in the findings are a mix of results from qualitative and quantitative methods. The results have been divided into three main thematic areas.  
[bookmark: _Toc149257008]4.2. Profile of Participants
This section examines the basic characteristics of the participants involved in the study. In this study, both students and teachers participated in the current research. Majority of the students selected to the study were above 11 years with majority being between 11-13 years. Study participants were evenly distributed across grades 6-8. The study further examined the basic characteristics of teachers. Majority of the teachers sampled to the study where male with at least 30 years of age. Similarly, majority of teachers had at least a degree level of education with at least two years of experience in the subject which implies that they have some relevant understanding of English and Chinese subjects taught in bilingual learning setup. 
[bookmark: _Toc149257009]4.3. Blended Learning
The study begins by examining the general context of blended and the extent to which it has been utilized in facilitating bilingual education for students learning English and Chinese languages. In general, the majority of students who engaged in the study reported that the content utilized by the teachers was relevant and the methods applied in the learning process were appropriate in facilitating bilingual learning. The relevance of teaching practices was examined through the ability of teachers to utilize different methods and approaches in teaching. In this case, students were asked whether teachers were able to utilize different media and methods in teaching. 
Similarly, teachers who participated in the interviews reported that they were highly familiar with the blended learning approach. Specifically, teachers involved in the study were required to describe their blended teaching approach. The majority of teachers described the above in the context of collaborative methods that involve the use of face-to-face learning and other computer or technology-facilitated methods. For instance, Participant 6 noted that,
“My understanding of blended approach is that which involving some elements of online learning applied in a physical classroom setup.”

Participant 6 who was a teacher reported that they used a range of teaching approaches including the use of webinars and videos to facilitate learning away from the classroom. Similar observations were made by Participant 3, who observed that,
“It involves a balance between a real and virtual classroom which makes use of e-learning models.”

Participant 3 confirmed to using pre-recorded videos which made it possible for students to learn the two languages at their own pace. The findings above illustrate that the bilingual learning teachers involved in the current study have an understanding of the blended teaching methods. Teachers involved in the study were further required to illustrate their understanding of the effectiveness of blended teaching approaches. Each of the teachers interviewed in the study found blended learning to be appropriate for bilingual education. For instance, Participant 2 noted that, 
“Blended learning has made it easier for learners to access content at any point or location. I find this effective because students can move beyond classroom and learn at their preferred paces.” 

The effectiveness of blended learning has also been explained in the context of improved performance of learners. Based on observations by Participant 8, the virtual aspect of learning generates interest and motivation among students, which is a significant element in improving the overall performance of learners.
“The learning approach provides students with some flexibility of acquiring any learning materials which enhances the overall learning process. Using the method, I have witnessed learners improve their performance significantly.”

	The impact of blended learning on performance is evident from one of the students who noted that, 

“I learn better when there is some take away or online content to supplement what has been taught in the classroom. It becomes easier to learn and understand language.”

The findings above illustrate that blended learning approaches would be considered effective, especially for the student described above learning bilingual English and Chinese. 
[bookmark: _Toc149257010]4.4. Use of ICT in Blended Learning 
This section examines the application of ICT within the blended bilingual classroom. ICT in this context refers to a range of digitals tools such as videos, visuals and virtual platforms such as the learning management system.  The section covers the perceptions of both students and teachers on the use of ICT for bilingual English and Chinese learners within the blended classroom setup. 
[bookmark: _Toc147163911][bookmark: _Toc149257011]4.4.1. Students Perception of ICT Tools
The study examined the opinions and perceptions of students on the application of ICT within the blended bilingual classroom. Based on the study results, the majority of the students (60%) indicated that their teachers were able to make effective use of ICT, and the use of ICT for bilingual learning was consistent (72%). One of the students reported that, 
“My teacher is keen on using online language sites and applications to supplement what has been taught in class.” 
Another student noted that,

“One of the teachers really insisted on using Keke English which I found to be very effective in language learning.”
Findings are an indication that the ICT tools used by teachers could be beneficial in supporting student learning. The perceptions of participants could have been due to the fact that the materials presented through the ICT tools were easily accessible by learners. Participant perceptions in the study were examined by asking students follow-up questions on their teachers’ use of ICT in teaching English and Chinese languages in a bilingual learning setup. 
[bookmark: _Toc147163912][bookmark: _Toc149257012]4.4.2. Teacher Perception of ICT Tools 
Teacher participants in the study were required to indicate their perceptions on the application of ICT tools for bilingual English and Chinese students in a blended classroom. Based on the findings, the majority of teachers indicated that they were able to identify the right ICT tools while balancing them with other teaching methods within the classroom setup. Equally, the majority of teachers reported that they found the tools to have an influence on learning outcomes for the students. The positive impact on learning outcomes implies that based on the teachers’ opinions, the utilization of ICT in learning could result in higher student academic performance. 
[bookmark: _Toc147163913][bookmark: _Toc149257013]4.4.3. Application of ICT Tools 
Teachers involved in the study reported that they utilized different ICT tools in delivering appropriate content for the study. One of the tools mentioned by a number of teachers interviewed in the study was the online translation tools. For instance, Participant 4 mentioned that,
“I have in different occasions used online translation tools especially in situations when the content under focus is not clear. The tools are almost instant which makes them largely effective in a classroom setting.” 

Similar observations were also made by Participant 6, who argued that, 
“Linguee and Google Translate are some of the platforms that engage with frequently. I like the fact that they can easily translate or find meaning for larger volumes of data.” 

Besides translation platforms, other ICT tools utilized by teachers during the learning process in a blended bilingual classroom include language development apps and games. Specifically, one of the teachers reported having used a language app for bilingual English and Chinese learners. The language app made it possible for the students to learn English language at their own pace away from the classroom in a blended learning setup. The above is evident from Participant 1, who noted that, 
“Well, we extensively use Duolingo. I have found this app appropriate for students who need to learn language at their own pace. This brings the context of blended learning as students can keep practicing what they learn in the classroom using the app.” 
Findings by Participant 1 above indicate that teachers are able to make use of language apps to assist in developing key skills and competencies which would be considered effective for language development. Study participants equally mentioned other apps, such as Babbel, which are equally applicable in enhancing understanding of various languages. The apps tend to be similar to other ICT games, which are intended to achieve the same objective of improving understanding and engagement with new languages. In this context, teachers interviewed in this study mentioned a number of learning games including Kahoot and ChineseSkill. Findings are evident from Participant 5, who noted that, 
“My learners are exposed to a number of game-based apps such as Kahoot. These apps have an effect of improving engagement of learners with content. Other apps like ChineseSkill would also fall under this category. I have found them to be very effective especially for grammar skills.” 

[bookmark: _Toc149257014]4.4.4. Benefits and Challenges of ICT
Based on the study results, several benefits would be associated with the use of ICT in blended learning for bilingual learners. Among them is the ability to improve concentration and comprehension of the content under study. The findings on concentration and comprehension were mentioned by several participants in the study. Participant 10 in the study observed that, 
“ICT tools capture the attention of learners in a classroom setup. Some tools are visual and interactive which is an important factor in enhancing concentration.”

The interactive benefit was also observed by other participants, who noted that ICT improves the ability of learners to assimilate concepts, which results in improved understanding. 
One of the major challenges identified by participants in the study includes the lack of self-regulation by learners. For instance, Participant 6 reported that the use of blended learning requires students to have certain levels of commitment that would enable them to interact with various ICT tools. 
“Learning of languages requires learners to move beyond classroom and continuously engage in practice. The aspect of students failing to practice or utilize the new language beyond classroom using ICT has been one of the major challenges in the learning process.” 

The inability of learners to commit to language learning using ICT has been linked to a wide range of factors, including distractions. Findings are evident from Participant 2, who observed that, 
“Learners often gets distracted especially when utilizing the interactive ICT systems in learning. Such distractions often implies that they are unable to effectively concentrate or focus on the learning process.” 

	Another challenge mentioned by teachers was the lack of appropriate ICT hardware and software to support the learning process. This is evident from Participant 7 who argued that, 

“The use of ICT in blended learning is only effective in situations where there is adequate and appropriate support infrastructure in terms of hardware and software which would be easily applied in the learning process.”

Findings above are an illustration that while the use of ICT has significant benefits in blended learning, its utilization is also limited by different factors including the lack of commitment from teachers and inadequate ICT infrastructure to support learning. 

[bookmark: _Toc149257015]4.5. Application of Multiple Intelligence Theory 
The application of multiple intelligence theory in teaching bilingual students in a blended learning environment was one of the major points of focus in the study. Researcher began with explaining the concept of multiple intelligence theory to participants. The multiple intelligence in this case was applied to mean the different ways through which students learn or acquire knowledge. Both students and teachers were required to indicate the extent to which different kinds of intelligences were identified and applied. Based on the study results of teacher perceptions on the application of Gardner’s theory in learning. In general, 80% of teachers indicated that they were able to identify learners with different types of intelligence, with 70% indicating that they were able to sort the needs of learners with such different types of intelligence. Similarly, the majority of participants associated the theory with improved understanding and cognition among learners (70%), improved engagement with learning materials (90%) and increased general performance (60%). Findings, therefore, indicate that applying multiple intelligence theory had significant benefits to students in a learning setup. 
Participants were further interviewed on the extent to which they applied Gardner's theory in bilingual learning. The majority of teachers who participated in the interviews reported that they were able to identify different types of intelligences and approaches to learning within the blended classroom. Study participants were further asked to illustrate how they incorporated the multiple intelligence theory in bilingual learning. Personalization of learning was one of the most common methods mentioned by participants. For instance, Participant 4 who was a teacher observed that, 
“I take keen interest on the particular abilities and competencies of learners. I would term this as the beginning point as you able to categorize your learners based on the eight types of intelligences.” 

Similar observations were made by Participant 10 who noted that, 
“I have seen first-hand how understanding the different types of intelligences makes it possible to offer individualized instruction by focusing on strengths and weaknesses of each learner.” 
The aspect of individualization above implies that teachers are able to develop a better understanding of the different types of intelligence by their learners. After identifying the interests and abilities of learners, the next step would be to examine the specific teaching approaches for bilingual learners. One of the approaches includes collaborative learning, which involves pairing students in a way that they are able to showcase their learning abilities. The above is evident from Participant 7, who noted that, 
“I let students works in small groups or in pairs where they discuss and complete tasks using both languages. At the group level, students are able to collect each other which I consider to be an appropriate approach to peer teaching.”

Participant 1 agreed with Participant 7 that collaboration made it possible for the researcher to support students with different types of intelligences.
“Collaboration brings together students with common strengths who are able to work together towards common goals.”

Findings above outlines the relevance of utilizing different types of intelligences to achieve collaboration in the classroom. The next common approach was the integration of technology. As evident from Participant 10 below, the use of the right technologies was considered to be a critical success factor in the application of Gardner's theory. Participant 10 argued that, 
“I have found some online tools and applications to be appropriate especially given that some are already customized to the specific needs of learners with different types of intelligence. Using such platforms, it becomes possible to meet to ensure that we able to cater for the needs of learners with different kinds of skills.” 

Study participants further reported that they were able to assess the performance or progress of learners applying the multiple intelligence theory. One of the study participants reported that they utilized continuous assessment approaches in assessing the knowledge gained by students. Participant 3 indicated that the assessments could be developed in a way that clearly reflects the learning needs and pace of students. 
“I offer frequent quizzes and assessments to gauge progress. The tasks could be tailored based on the learning space of students.”

The application of the Gardner’s theory of intelligence was also associated with improved performance of learners. Findings are evident from Participant 5 below, who observed that the theory makes it possible to adapt the learning content to the specific learning approach of the student, which is a critical aspect in improving performance. 
“Applying the theory means that learning content can be adapted to the fit the abilities of learners which I find efficient in enhancing performance.”

The findings above illustrate the benefits of ensuring that the different learning approaches of students are considered for bilingual students in a blended learning system. 
[bookmark: _Toc149257016]4.6. Conclusion
The study sought to examine the application of ICT in the blended bilingual learning by teachers. Ten teachers and 25 students participated in the study. The chapter presents the results of both quantitative and qualitative results from interviews. Findings indicates that teachers made use of different instructional strategies in applying ICT in blended bilingual learning. The teaching strategies involves the use of the Gardener’s theory of intelligence in learning. 

[bookmark: _Toc149257017]
5. DISCUSSION OF RESULTS 
The chapter includes a discussion of the findings presented in Chapter Four above. The section covers blended learning in bilingual education, the application of ICT in blended bilingual education and the implementation of Gardner's theory within this learning context. The chapter draws links to cognition and performance while attempting to present the findings within the context of existing literature on the subject. 
[bookmark: _Toc147163916][bookmark: _Toc149257018]5.1. Blended Learning in Bilingual Education 
Based on the study’s findings, teachers have better knowledge of the effective implementation of blended methods in bilingual classrooms. Such knowledge is critical in allowing teachers to design and deliver instructions that deal with the specific language needs of bilingual learners. Study results are consistent with Yu et al. (2023), who reported that integration of face-to-face instruction with online resources allows teachers to provide a well-rounded language experience that combines the benefits of traditional instruction with technology. Equally, based on the perceptions of students, bilingual English and Chinese teachers have been able to utilize the right pedagogical approaches in blended learning. Based on findings by Liu and Deng (2022), the success of blended learning approaches could be based on the ability to apply the right mix of methods that would facilitate the learning process. According to the study, tutors' knowledge of teaching blended methods in bilingual classrooms has enabled them to select essential online resources for aligning with the language learning goals and needs of the students. The targeted approach has been assisting in optimizing the benefits of blended learning and also ensuring that every learner is able to engage with relevant resources for their language development. 
Based on the study's observations, many teachers perceive blended learning as an effective method of enhancing students' performance. The above has been argued in the context of providing learners with the ability to access content from any location while making it possible for students to learn at their own pace. Similarly, blended learning has been offering opportunities for teachers to monitor and give timely feedback to students, thus facilitating their language acquisition process. Similar observations have been made by Salehi et al. (2023), who argued that utilization of online platforms or language management systems allows teachers to track students' progress, thus identifying the areas of improvement and providing individualized support. Equally, the findings of the study indicate that the utilization of technology in blended learning has enabled immediate assessment and evaluation. The real-time feedback mechanism has been assisting teachers to deal with different misconceptions associated with bilingual learning, thus enhancing the overall performance (Xie & Lin, 2019). The findings above illustration that blended learning can be effectively applied in enhancing language learning for bilingual English and Chinese students. 
[bookmark: _Toc147163917][bookmark: _Toc149257019]5.2. Application of ICT in Blended Bilingual Learning 
According to the study, the application of ICT in blended bilingual learning has been offering several potential benefits. For instance, learners have been concentrating more while using ICT, which has highly improved their cognition. The findings in the study are similar to those of Bai et al. (2016), who highlighted that the use of interactive multimedia and online discussion platforms has been generating a high level of student engagement and promoting a deeper understanding of the language concepts being learned. As a result, there has been an improvement in language learning outcomes. The findings of the study also indicate that the incorporation of ICT in blended bilingual learning leads to improved academic performance. According to the study, language learning is mainly facilitated by the use of different software, which plays a critical role in enabling learners to access a vast array of language resources, thus providing immediate feedback on their progress. Through ICT tools, learners are motivated to learn, sustain their attention and improve their retention of new language concepts. 
The study also finds that even though there are potential benefits of ICT in blended bilingual learning, stakeholders must be able to address several challenges to enhance its effectiveness. Consistent with the current study, Alkamel and Chouthaiwale (2018) observe that to enhance the effectiveness of ICT in blended education, learning institutions must have appropriate infrastructure, such as reliable high-speed internet and an online course management system. According to the study, a lack of essential hardware and software support ICT may minimize the feasibility of blended learning, and this may lead to compromised learning outcomes. Observations of this study are also consistent with findings by Jayanthi and Kumar (2016), who argue that lack of student commitment is one of the considerable challenges of incorporation of ICT in blended bilingual learning. For language learning to be successful, there must be consistent practice, motivation and time management. Based on the findings of the study, students may not be willing to engage with online resources as they consider it as additional work. Some students also lack discipline in consistently engaging with online resources on their own, which leads to a lack of self-motivated learning. Learning institutions must also be able to provide the necessary infrastructure for supporting technology-based learning. 
The study finds that the majority of the students indicated that the teachers carry the capability of making use of ICT in blended learning. The above is an indication of the positive impact the technology integration carries on the students' engagement and motivation in the classroom. Similarly, Larson and Fieler (2019) noted that the incorporation of ICT tools allows teachers to create a dynamic and interactive environment whose main significance is catering to the diverse needs of bilingual learning. Language learning games such as Kahoot is one of the most utilized ICT tools in blended learning. Based on the study's observations, ICT tools have been playing a critical role in providing an interactive and enjoyable platform for students to practice their language skills. Study results are also consistent with Yu et al. (2023), who argued that language learning games such as Kahoot have been allowing teachers to create quizzes and interactive activities that engage students in a competitive manner. Therefore, a number of bilingual learners have been benefitting from the above approach as it enhances the combination of language learning with fun activities, which makes the learning process more effective and enjoyable. 
Translation tools have also been supporting bilingual learners in a blended classroom. Based on the study's findings, the tools enhance the translation of unfamiliar words or phrases in real-time, which facilitates students' understanding and comprehension of the content. Equally, Larson and Fieler (2019) observed that translation tools such as Google Translate have been providing quick and accessible assistance to students, especially when they are experiencing language barriers. However, Salehi et al. (2023) indicate that such tools should only be used judiciously and with caution, as a number of them rarely provide accurate translation or context-specific meaning. Even though translation tools are very useful for immediate comprehension, students should not replace them in the development of their language skills through active learning and practice. The findings of the study also indicate that language management systems are very instrumental in the organization and presentation of linguistic resources. The systems have been providing a structured framework for teachers to deliver language materials and offer personalized feedback. The findings of the study are consistent with Han (2023), who argues that language management systems have been allowing teachers to create online courses and facilitate communication and collaboration among students. Through the utilization of a language management system, teachers are able to streamline their instructional practices, thus providing support to the individual needs of bilingual learners.
Assessing the effectiveness of ICT tools in a blended classroom is crucial as it enhances optimal learning outcomes. Based on the findings of the study, frequent assessment should be applied as it assists in measuring the impact of ICT tools on students' progress and engagement. According to Nurhamidah et al. (2018), assessments can assist in gauging students' understanding and retention of language concepts and their engagement with ICT tools. The findings of the study also indicate that teachers must also be able to gather feedback from students through discussion. The above assists in gaining valuable insights into students’ perspectives on the effectiveness of ICT tools and their impact on language learning. Through the active involvement of students in the assessment procedure, it is possible to ensure that the integration of ICT tools aligns with their learning needs and preferences.
[bookmark: _Toc147163918][bookmark: _Toc149257020]5.3. Application of Multiple Intelligence Theory
 Observation from the study indicated that teachers were able to identify different kinds of intelligence applicable to teaching students in Bilingual classrooms. Identifying appropriate intelligences in bilingual classroom teaching is a critical skill for enhancing student learning efficiency. Findings from the study indicated that teachers utilized individualization to assess student-specific cognitive abilities to adopt the most appropriate intelligence in teaching bilingual classrooms. The approach to individualization is also evident in a study by Ashraf et al. (2022) who observed that the approach allows tutors to identify strengths and weaknesses in learning specific to individual learners. Under the multiple intelligence theory, individualization would mean that specific needs and learning abilities of students are considered in the learning process. The teachers interviewed in the study reported that they were able to identify different types of intelligences and incorporate them in learning setups through different strategies such as pairing students with the same forms of learning together. The above was associated with improved cognition and learning efficiency as teachers are able to deliver the content in a way that caters for the different types of intelligence. Study findings are consistent with previous observations by Milad (2018), who emphasized that incorporating different intelligences helps in meeting different student cognition, which directly improves student achievements. Observations by Milad (2018) noted that the application of multiple intelligences in teaching bilingual classes improves the learning efficiency of students with lower cognitive intelligence. The above scholars imply that having a clear understanding of learners' cognitive ability is critical in helping to identify the most effective teaching approach for learners. In line with findings from the study, previous scholars indicate that the application of multiple intelligence in teaching bilingual classrooms improves learning efficiency and student performance. 
	 Observation from the study also indicated that tutors adopt specific teaching methods in applying Gardner’s theory. Specifically, findings from the study observed the use of collaborative learning and ICT integration in applying Gardner’s theory. Findings indicated that teachers adopt collaborative learning to help students learn from each other in groups. Findings were consistent with Tsou and Tsai (2022), who observed that collaborative or group discussion learning approaches assist students in learning from each other. Additionally, Tsou and Tsai (2022) observed that collaborative learning helps in harmonizing students by incorporating their differing cultural backgrounds without exhibiting any form of discrimination. Consistent with Tsou and Tsai (2022), Aguayo et al. (2021) observed that the collaborative learning approach helps less proficient learners grasp content more effectively through learning from other students in their groups. The above promotes collaboration and unity amongst learners. Observation from the study indicated that motivation for using ICT in teaching bilingual classrooms is based on meeting the needs of learners with different types of intelligence. Observations by Abenti (2020) outlined that integration of ICT in teaching bilingual classrooms helps in shaping student attitudes towards learning. For example, Abdi et al. (2011) found the use of ICT in teaching mathematics in bilingual classrooms to be effective in identifying learning patterns of students that are effective in proving their performance. Abdi et al. (2011) observed that for learners with gaming intelligence, teachers applied gaming logic and reasoning to deliver mathematics concepts to help learners grasp concepts that would help in solving complex mathematical problems. The above resulted in an improvement in the learner’s performance with low logical-mathematical concepts. Findings from the study indicated that the application of multiple intelligence approaches in teaching bilingual classrooms helps teachers to cater to the specific learning needs of learners with differing learning intelligences. Based on the findings, the application of multiple intelligence theory in teaching bilingual classrooms is associated with a range of benefits, including improved student engagement and cognition as reflected by student performance. According to Olatunde-Aiyedun and Adams (2022), the effectiveness of multiple intelligence theory in teaching bilingual classrooms is based on improving learners' cognitive abilities. Based on Olatunde-Aiyedun and Adams (2022), applying multiple intelligences in teaching bilingual classrooms helps boost learners' cognitive abilities by engaging their attention, information processing, and retention. Equally, Callaghan et al. (2022) outlined that through multiple intelligences, students are nurtured to explore concepts in dynamic ways by considering different viewpoints, which improves their creativity and understanding and consequently improves cognitive growth. The above improves student engagement, collaboration, creativity, and performance.

[bookmark: _Toc149257021]
6. CONCLUSION AND RECOMMENDATIONS 
The current study sought to examine blended learning for students with bilingual education in English and Chinese. Teachers involved in the study reported that they were familiar with the application of blended teaching approaches and often applied them in the course of their learning. Similar observations were also made by students who reported that their teachers applied the right content and materials within the blended classroom setup. The familiarity of teachers with the blended approaches was found to be an important aspect of language learning, given that teachers are able to apply the methods based on the specific needs and learning pace of students. Similarly, the study has found the application of blended learning to be appropriate in enhancing language skills among learners. In this case, exposure to languages using a wide range of techniques has been found effective in improving the overall performance of students in bilingual learning. 
One of the objectives of the current study was to examine the extent to which the application of ICT improves the outcomes and outcomes for bilingual English and Chinese students within a blended learning environment. The majority of the students and teachers involved in the study acknowledged the use of ICT in the learning process. Teachers reported that they were able to identify the right ICT tools and balance them effectively using other methods in a blended setup. The most common ICT tools identified by participants in this study include online translation platforms as well as applications such as Babbel and Kahoot. Teachers in this study reported that they found the tools to be particularly effective in improving the concentration and comprehension of learners. Based on the study, ICT tools had a positive influence on the interest of students towards the bilingual subjects which significantly affected their understanding of the subject. Such enhanced interest and subject understanding as a result of ICT tools could be associated with improved performance and associated learning outcomes. 
The study also examined the application of the Gardner’s multiple intelligence theory in blended bilingual learning. Based on the study, some learners are likely to have unique ways of learning and demonstrating their intellectual abilities. Teachers involved in the study reported that they are able to identify such learners through individualization and checking the progress made by each learner within the class setup. Such a personalized approach implies that teachers can identify the specific interests and abilities of learners, which is a critical aspect in developing a holistic understanding of the theory and its application in learning. The study found that teachers examined the progress of learners using a wide range of approaches, including continuous assessment, to determine specific competencies across the different models of intelligence. Equally, teachers applied a collaborative approach, which involves pairing or grouping students according to their abilities, which is critical in improving intellectual capabilities. All these aspects have been associated with improved performance of learners characterized by improved concentration and higher engagement in learning materials. 
The findings in the current study imply that teachers have very significant roles in effectively identifying the specific types of intelligence and learning models for students. In this case, the ability to clearly distinguish between the different capabilities of learners would be considered essential in determining the right pedagogical methods that would consequently improve performance. On pedagogical approaches, the current study finds the application of ICT to be appropriate in promoting bilingual education of learners. However, the performance of learners could be dependent on the ability of teachers to apply the most efficient ICT tools while balancing with the traditional methods in a blended approach. 
1.1. [bookmark: _Toc147163920][bookmark: _Toc149257022]Limitations and Suggestions for Future Research 
The current study utilized a total sample of 35 involving 25 students and ten teachers. While the study acquired detailed information from participants through the use of interviews, it is evident that this sample would not be considered to be representative of the population under study, which are the students and teachers in bilingual learning in China. As a result, the findings obtained in the current study would not be generalized beyond the current context. In this case, one of the major suggestions for future research would be to make use of larger sample sizes in order to acquire more credible findings related to the study. Similarly, the current study is only limited to the perceptions of students and teachers on the use of ICT in blended bilingual learning. In this context, it would be important for future studies to incorporate the perceptions of other stakeholders, including parents and the school management. Incorporating the perceptions of such groups will be critical in acquiring a holistic understanding of the application of Gardner's multiple intelligence theory and ICT in learning. Future studies should also examine specific ways of activating students’ minds regarding the application of the multiple intelligence theory for students learning English and Chinese. Specifically, these studies should examine the extent to which each of the eight approaches to intelligence can be applied to bilingual learners.
[bookmark: _GoBack] The study emphasizes the need for adopting a blended learning approach for students learning English and Chinese. Specifically, the use of digital tools including videos, visuals and digital platforms has been found to be effective in supporting learning for students learning English and Chinese languages. There is need to consider the use of language apps such as Duolingo and Babbel as they assists in supplementing what has been taught in the classroom in a blended setup. These aspects should however be considered within the context of different types of intelligences among learners. 
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Appendices 1 Ethics Form
APPLICATION FOR ETHICAL APPROVAL

In order for research to result in benefit and minimise risk of harm, it must be conducted ethically. A researcher may not be covered by the University’s insurance if ethical approval has not been obtained prior to commencement.

The University follows the OECD Frascati manual definition of research activity: “creative work undertaken on a systematic basis in order to increase the stock of knowledge, including knowledge of man, culture and society, and the use of this stock of knowledge to devise new applications”. As such this covers activities undertaken by members of staff, postgraduate research students, and both taught postgraduate and undergraduate students working on dissertations/projects.

The individual undertaking the research activity is known as the “principal researcher”.

Ethical approval is not required for routine audits, performance reviews, quality assurance studies, testing within normal educational requirements, and literary or artistic criticism.

Please read the notes for guidance before completing ALL sections of the form.

This form must be completed and approved prior to undertaking any research activity. Please see Checklist for details of process for different categories of application.  

SECTION A: About You (Principal Researcher)
	1
	Full Name:
	Yuou GU 

	2
	Tick all boxes that apply:
	Member of staff:
	☐
	Honorary research fellow:
	☐

	
	Undergraduate Student
	☐
	Taught Postgraduate Student
	☒
	Postgraduate Research Student
	☐



	3
	Institute/Academic Discipline/Centre:
	 Institute of Education and Humanities

	4
	Campus:
	  DISTANCE  STUDENT

	5
	E-mail address:
	2211288@student.uwtsd.ac.uk

	6
	Contact Telephone Number:
	


	
	For students:

	7
	Student Number:
	2211288

	8
	Programme of Study:
	MA  Education Studies

	9
	Director of Studies/Supervisor:
	Sue James/Steph Bradley






SECTION B: Approval for Research Activity
	1
	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☒
	NO
	☐

	
	
	Date

	2
	If Yes, please indicate source of approval (and date where known): Approval in principle must be obtained from the relevant source prior to seeking ethical approval
	Research Degrees Committee
	☐
	

	
	
	Institute Research Committee
	☐
	

	
	
	Other (write in) Supervisor Stephanie Bradley

	☒
	28/06/23



SECTION C:  Internal and External Ethical Guidance Materials
	
	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, location-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines. You may add rows to this table if needed.

	1
	UWTSD Research Ethics & Integrity Code of Practice
	☒

	2
	UWTSD Research Data Management Policy
	☒

	3
	[List any other relevant documents here]
	☐



SECTION D: External Collaborative Research Activity
If there are external collaborators then you should gain consent from the contact persons to share their personal data with the university. If there are no external collaborators then leave this section blank and continue to section E.
	1
	Institution
	
Dipont  Huayao  Collegiate  School

	2
	Contact person name
	Emma GU

	3
	Contact person e-mail address

	Emma_gu2013@163.com

	4
	Is your research externally funded?
	YES
	☐
	NO
	☒

	5
	Are you in receipt of a KESS scholarship?
	YES
	☐
	NO
	☒

	6
	Are you specifically employed to undertake this research in either a paid or voluntary capacity?
	Voluntary
	YES
	☐
	NO
	☒

	7
	
	Employed
	YES
	☐
	NO
	☒

	8
	Is the research being undertaken within an existing UWTSD Athrofa Professional Learning Partnership (APLP)?
	If YES then the permission question below does not need to be answered.
	YES
	☒
	NO
	☐

	9
	Has permission to undertake the research has been provided by the partner organisation?
	(If YES attach copy)
If NO the application cannot continue
	YES
	☒
	NO
	☐




Where research activity is carried out in collaboration with an external organisation
	10
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☒

	
	
If Yes, please attach a copy of any final approval (or interim approval) from the organisation (this may be a copy of an email if appropriate).




SECTION E: Details of Research Activity
	1
	Indicative title:
	Research on Blended Learning Supported by Information and Communications Technologies in Bilingual Schools in China: Based on a case study of Dipont Huayao Collegiate School

	2
	Proposed start date:
	14/6/2023
	Proposed end date:
	30/8/2023

	
	Introduction to the Research (maximum 300 words per section)
Ensure that you write for a Non-Specialist Audience when outlining your response to the points below:
· Purpose of Research Activity
· Proposed Research Question
· Aims of Research Activity
· Objectives of Research Activity
Demonstrate, briefly, how Existing Research has informed the proposed activity and explain
· What the research activity will add to the body of knowledge 

· How it addresses an area of importance. 

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Dr. Howard Gardner constructed a multiple intelligence assessment method based on his theory of multiple intelligences. He stresses the importance of considering the development of all students and promoting their comprehensive development as the core of this assessment. He opposes traditional paper-and-pencil tests that mainly focus on assessing students' linguistic and logical-mathematical intelligences. He believes that all types of intelligence should be evaluated so that each student's individual potential can be fully realized and each individual can be respected.（Fogarty, 2008，p.8). 
Currently, in K12 education in China, assessment methods mainly consist of summarizing evaluations using pen-and-paper tests. This includes the middle school entrance examination and the college entrance examination, which use final scores from pen-and-paper tests to determine students' enrolment. Formative evaluations have been overlooked during the school education stage. 

As a Chinese language teacher in a middle school, I used to particularly emphasize linguistic intelligence while ignoring students with different learning styles. Overemphasizing a single intelligence and using a single evaluation method is not conducive to students' growth and academic level improvement, and may cause many students to lose interest in learning.
Inspired by the theory of multiple intelligences, this study proposes an important role for formative evaluations in students' development. In the post-pandemic era, blended learning involving a combination of digital technologies and the traditional or usual methods of pedagogy has become a trend. However, research on combining multiple intelligences and blended learning in middle school education is limited. This research aims to provide middle school students with more diverse learning methods and evaluation forms, thereby improving their interest and ability in self-directed learning, and laying a solid foundation for self-directed learning in higher education in the future.

	3
	Purpose of Research Activity

This paper’s purpose is to understand the key cognitive factors affecting the learning process of middle school students in the context of blended learning based on ICT tools and platforms such as Kahoot and Schoology as well as the application of multiple intelligence theory.

(this box should expand as you type)

	4
	Research Question

1) What are the key cognitive factors that influence the learning process of bilingual Chinese and English among middle school students in a blended learning environment based on ICT and multiple intelligence theory?
2) How does a blended teaching method based on ICT influence learning outcomes and efficiency for students learning bilingual Chinese and English? What specific teaching strategies can be used to optimize learning outcomes and efficiency?
3) What student-centered teaching methods are most effective for learning bilingual Chinese and English? How can these methods be designed to accommodate the cognitive characteristics of students in the learning process, and what role do technology and digital resources play in these methods?

(this box should expand as you type)

	5
	Aims of Research Activity

The main aim of this study is to explore the effectiveness of a blended teaching method based on information and communication technology (ICT) and Gardener’s intelligence model in a bilingual school, with a focus on identifying effective ways to enhance students’ learning outcomes and learning efficiency.


(this box should expand as you type)

	6
	Objectives of Research Activity

I. To examine the association between blended learning and cognition among students in a bilingual school learning bilingual Chinese and English
II. To design student-centred teaching methods for bilingual Chinese and English among a bilingual school students in a blended learning environment using the Gardener’s multiple intelligence model
III. To determine the extent to which the application of ICT in a blended learning environment influences learning efficiency and outcomes for students learning bilingual Chinese and English 

(this box should expand as you type)

	
	Proposed methods (maximum 600 words)
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. You do not need to justify the methods here, but should instead describe how you intend to collect the data necessary for you to complete your project.

	7
	
A blending of qualitative and quantitative research methods will be used to answer the research questions posed. Qualitatively, this paper will mainly use classroom observation, interview and focus group discussion with teachers and students.

After a systematic review, this paper will first employ Gardner’s Multiple Intelligence to design projects with different themes. The themes will follow all the eight bits of intelligence defined under the Gardner model. Then this project is planned to last for 1 month. Students' cognitive factors will be observed and then recorded in the process of project-based learning through Classroom Observation Sheet and Peer Evaluation Form. For instance, for visual learners, observation will be extent to which they could make use of videos, pictures and visual arts. The cognitive abilities of auditory learners will be examined by their ability to listen and comprehend content such as podcasts and audiobooks while linguistic learners could apply them.

During the fieldwork, the target population, including 10 school teachers and 25 students, will be interviewed. Interviews will be face-to-face, one-on-one, and semi-structured. The interview will be conducted in Chinese and English, and all interviews will be recorded to ensure bilingual transcription. Additionally, questions in Chinese will be translated using trigonometry to ensure the accuracy of all interview questions. Each interview may take 5 minutes. As mentioned earlier, this paper will address potential challenges or difficulties in students' interaction and participation in the learning process, so the author will use a number of open-ended questions (e.g., questions asking "how" and "why") to gather interviewees' perceptions and attitudes about the interaction, as well as their suggestions for the interaction.

After the interview, we will conduct a focus group discussion to assist teachers and students to design a student-centered blending learning method and design this method together. Each focus group is expected to have 25 participants and 2-3 focus group discussions will be conducted. Questions designed for focus group discussions may include understanding teachers’ and students’ attitudes and perceptions to student-centered ICT teaching method and project-based learning supported by multiple intelligences. For example, the author will ask participants, "What do you think of blended learning?", "What are the challenges of blended learning?" and "Can you provide the key factors that you think will affect the learning results of the blended learning model?". Teachers will also be expected to answer questions on the extent to which the ICT tools and other traditional methods of learning could be applied for learners with multiple kinds of intelligences. Therefore, teachers and students will work together to design the "best" blended teaching model through ICT and project-based learning. Participants will be asked to reflect with multiple intelligence tasks on their experiences. This will involve personal reflection and self-assessment on their strengths as well as areas of improvement. They will also be asked how the tasks have played part to their understanding and learning. For example, in the poetry unit teaching, the designed questions are: 1. If "Rain" is a song, which one do you think it is and why? 2. Who does "Rain" remind you of in your life? 3. Use pantomime or body language to express your feelings that "Rain" brings to you.


(this box should expand as you type)

	

	Location of research activity
Identify all locations where research activity will take place.

	8
	Dipont Huayao Collegiate School        KunShan, China 

The study will only include participants with duly filled consent forms. Consent in this study will be written where individuals will be required to indicate in writing, their willingness to engage in the research process. 

(this box should expand as you type)

	
	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural and/or legal sensitivities or vulnerabilities of participants. If you live in the country where you will do the research then please state this.

	9
	Participants will be required to assent to the study by indicating their willingness to participate in the study. Participant assent will be covered using the consent form where the selected persons will be required to indicate their willingness to engage in the research process. The UWTSD consent form will be utilized which will be signed by the school management on behalf of their students (below 18 years) and parents or legal guardians will be required to sign own consent forms. The students will be told that they will have the right to withdraw at any time. (this box should expand as you type)



	10
	Use of documentation not in the public domain: Are any documents NOT publicly available? 

	NO
	☒

	
	
	YES
	☐

	11
	If Yes, please provide details here of how you will gain access to specific documentation that is not in the public domain and that this is in accordance with the current data protection law of the country in question and that of England and Wales.



(this box should expand as you type)



	
	Does your research relate to one or more of the seven aims of the Well-being of Future Generations (Wales) Act 2015?
	
YES
	
NO

	12
	A prosperous Wales
	☐
	☒

	13
	A resilient Wales
	☐
	☒

	14
	A healthier Wales
	☐
	☒

	15
	A more equal Wales
	☐
	☒

	16
	A Wales of cohesive communities
	☐
	☒

	17
	A Wales of vibrant culture and thriving Welsh language
	☐
	☒

	18
	A globally responsible Wales
	☐
	☒

	19
	If YES to any of the above, please give details:

	
	


(this box should expand as you type)



SECTION F: Scope of Research Activity
	
	Will the research activity include:
	YES
	NO

	1
	Use of a questionnaire or similar research instrument?
	☒
	☐

	2
	Use of interviews?
	☒
	☐

	3
	Use of focus groups?
	☒
	☐

	4
	Use of participant diaries? 
	☐
	☒

	5
	Use of video or audio recording?
	☐
	☒

	6
	Use of computer-generated log files?
	☐
	☒

	7
	Participant observation with their knowledge?
	☐
	☒

	8
	Participant observation without their knowledge?
	☐
	☒

	9
	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	10
	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	11
	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	12
	Investigation of participants involved in illegal activities?
	☐
	☒

	13
	Use of procedures that involve deception?
	☐
	☒

	14
	Administration of any substance, agent or placebo?
	☐
	☒

	15
	Working with live vertebrate animals?
	☐
	☒

	16
	Procedures that may have a negative impact on the environment?
	☐
	☒

	17
	Other primary data collection methods. Please indicate the type of data collection method(s) below.
	☒
	☐

	
	Details of any other primary data collection method:

Questionnaires, interviews and focus groups

(this box should expand as you type)
	
	


If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained. 

SECTION G: Intended Participants
If there are no participants then do not complete this section, but go directly to section H.

	
	Who are the intended participants:
	
YES
	
NO

	1
	Students or staff at the University?
	☐
	☒

	2
	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	3
	Vulnerable adults?
	☐
	☒

	4
	Children and Young People under the age of 18? (Consent from Parent, Carer or Guardian will be required)
	☒
	☐

	5
	Prisoners?
	☐
	☒

	6
	Young offenders?
	☐
	☒

	7
	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	8
	People engaged in illegal activities?
	☐
	☒

	9
	Others. Please indicate the participants below, and specifically any group who may be unable to give consent.

	☐
	☒

	
	Details of any other participant groups:



(this box should expand as you type)
	
	



	
	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	10
	How many participants are expected?

	
25 students + 10 teachers  

(this box should expand as you type)

	11
	Who will the participants be?

	
Students age around 15 years old and teachers of the school 

(this box should expand as you type)

	12
	How will you identify the participants?
	
The study will include a convenience sample of 25 students and 10 teachers. Participants in this study will be selected on the basis that they could be easily accessed 


(this box should expand as you type)




	
	Information for participants:
	
YES
	NO
	
N/A

	13
	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	14
	Will you tell participants that their participation is voluntary?
	☒
	☐
	☐

	15
	Will you obtain written consent for participation?
	☒
	☐
	☐

	16
	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☒
	☐
	☐

	17
	If the research is observational, will you ask participants for their consent to being observed?
	☒
	☐
	☐

	18
	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☒
	☐
	☐

	19
	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☒
	☐
	☐

	20
	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	21
	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	22
	If NO to any of above questions, please give an explanation 

	
	


(this box should expand as you type)



	
	Information for participants:
	
YES
	NO
	
N/A

	24
	Will participants be paid?
	☐
	☒
	☐

	25
	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	26
	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	27
	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	28
	If YES to any question, please provide full details 

	
	


(this box should expand as you type)




SECTION H: Anticipated Risks

	
	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	1
	Full risk assessment completed and appended? 
	Yes 
	☐

	
	
	No
	☒

	2
	Risks to participants
For example: sector-specific health & safety, emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	
	Risk to participants:
Personal information might be disclosed while transferring these data. 



Possible power relationship where the researcher could use their position to influence students into answering the questionnaire 
(this box should expand as you type)
	How you will mitigate the risk to participants:
I will specify that this research is anonymous, not collecting any identifying and private information. To do this, I will assign A, B, C ... as code numbers to each participant.

The researcher will follow recommendations under the ERIC guidance which indicates the need to look for behavioural indicators such as passivity, silence and lack of cooperation which could show that participants are uncomfortable with questions. 

In addition, children will be provided with assent forms. They will be required to indicate whether they wanted to undertake in the research or not. Assent forms will be provided in addition to consent used to acquire parental or guardian permission. Children will be informed that they should not answer questions they felt uncomfortable with. Power relations will therefore be managed by ensuring that consent/assent process is ongoing so that participants can withdraw at any stage. 

(this box should expand as you type)

	3
	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	
	


(this box should expand as you type)

	4
	Risks to the investigator
For example: personal health & safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	
	Risk to the investigator:

Legal risk of prosecution especially when the investigator uses personal data for any other purpose rather than which was intended 

(this box should expand as you type)
	How you will mitigate the risk to the investigator:

The investigator will avoid collection of personal data or any personally identifiable information by utilizing a data collection tool that asks questions which expose the identity of the students. I will not ask any questions in regards of identify students. Our data will not be used for any purpose other than this research.

(this box should expand as you type)

	5
	University/institutional risks
For example: adverse publicity, financial loss, data protection

	
	Risk to the University:

Legal risks especially the risk of prosecution especially in the event that the research results in any form of harm 

(this box should expand as you type)
	How you will mitigate the risk to the University:

[bookmark: OLE_LINK7][bookmark: OLE_LINK8]Ensuring that the study is conducted in compliance with all ethical issues such as maintaining confidentiality and ensuring that the research is approved by relevant institutions to minimize risk of harm .
Confidentiality will be guaranteed by including confidentiality statements in the research that reiterates the significance of maintain participants data.

To back up the data, I will use external hard drives instead of uploading it to public websites. In case password gets hacked, I will create a strong password and keep it only to me: this password will not have any personal information such as my name and my birthday date; rather, I will include characters, a combination of letters, numbers, and symbols, as well as uppercase letter.

Besides protecting the computer devices, data files will also be protected through restricted access that will limit permissions for editing, copying or printing the files. 

Other measures are as following: with the data stored in my personal laptop computer, I will not leave it to any other person; I will also delete all the data if I have to send it to the computer repair shop.

(this box should expand as you type)

	6
	Environmental risks
For example: accidental spillage of pollutants, damage to local ecosystems

	
	Risk to the environment:

Paper sheets might be given out to participants for data collection, and this might pollute the environment if they are just thrown away. 

(this box should expand as you type)
	How you will mitigate the risk to environment:

All paper-form sheets will be collected and then recycled after the research is completed. 

(this box should expand as you type)



	
	Disclosure and Barring Service

	
	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	YES

	NO

	N/A


	7
	Does your research require you to hold a current DBS Certificate?
	☐
	☐
	☒

	8
	If YES, please give the certificate number. If the certificate number is not available please write “Pending”; in this case any ethical approval will be subject to providing the appropriate certificate number.
	



SECTION I: Feedback, Consent and Confidentiality

	1
	Feedback
What de-briefing and feedback will be provided to participants, how will this be done and when? 

	
	
Within two weeks after the completion of this project, the contents of students' growth portfolio will be shared with them, which will fully reflect their assessment tasks throughout the project. Additionally, I will provide each participating student with an academic progress report. As all students are native Chinese speakers, I will focus on language expression, reading comprehension and writing skills. Furthermore, feedback on learning progress will be provided for students with different learning styles, based on their respective types of intelligence.
(this box should expand as you type)

	2
	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded in accordance with prevailing data protection legislation.

	
	
I will provide a well-structured informed consent form(UWTSD Ethics Consent Form and Letter ) for parents or guardian permission, which will involve the introduction of myself, research purpose,  the surveys that their children will be asked to complete, time specified, and disclosure of any risks that might occur during the interview. In this consent, I will specify that this research is anonymous, not collecting any identifying and private information. At the end of the consent, I will also attach my contact information, including my email address and phone number so that parents can get in touch with me when they want to inquire. In my research, the participant would also be given a copy of the consent form to keep for their records. A bilingual version will be offered.
 
(this box should expand as you type)

	3
	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
	
To ensure anonymity of participants and confidentiality in any outputs, I will assign A, B, C ... as code numbers to each participant. 

(this box should expand as you type)



SECTION J: Data Protection and Storage

	
	Does the research activity involve personal data (as defined by the General Data Protection Regulation 2016 “GDPR” and the Data Protection Act 2018 “DPA”)?
	YES
	NO

	1
	“Personal data” means any information relating to an identified or identifiable natural person (‘data subject’). An identifiable natural person is one who can be identified, directly or indirectly, in particular by reference to an identifier such as a name, an identification number, location data, an online identifier or to one or more factors specific to the physical, physiological, genetic, mental, economic, cultural or social identity of that natural person. Any video or audio recordings of participants is considered to be personal data.
	☐
	√

	
	If YES, provide a description of the data and explain why this data needs to be collected:

	2
	

(this box should expand as you type)

	
	Does it involve special category data (as defined by the GDPR)?
	YES
	NO

	3
	“Special category data” means sensitive personal data consisting of information as to the data subjects’ –
(a) racial or ethnic origin,
(b) political opinions,
(c ) religious beliefs or other beliefs of a similar nature,
(d) membership of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) physical or mental health or condition,
(f) sexual life,
(g) genetics,
(h) biometric data (as used for ID purposes),
	☐
	√

	
	If YES, provide a description of the special category data and explain why this data needs to be collected:

	4
	


(this box should expand as you type)



	
	
Will data from the research activity (collected data, drafts of the thesis, or materials for publication) be stored in any of the following ways?
	YES
	NO

	5
	Manual files (i.e. in paper form)?
	☒
	☐

	6
	University computers?
	☐
	☒

	7
	Private company computers?
	☐
	☒

	8
	Home or other personal computers?
	☒
	☐

	9
	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☒
	☐

	10
	“Cloud” storage or websites?
	☐
	☒

	11
	Other – specify:

	☐
	☒

	12
	For all stored data, explain the measures in place to ensure the security of the data collected, data confidentiality, including details of backup procedures, password protection, encryption, anonymisation and pseudonymisation:

	
	
[bookmark: OLE_LINK9][bookmark: OLE_LINK10]To ensure the security of the data collected, I will first employ firewalls as the initial security layer, so any unauthorized sources will be kept from accessing the data that I collect. I will also use data encryption (the secrete key encryption, particularly) to ensure only I can view the data in its original plain text form; To back up the data, I will use external hard drives instead of uploading it to public websites. In case password gets hacked, I will  create a strong password and keep it only to me: this password will not have any personal information such as my name and my birthday date; rather, I will include characters, a combination of letters, numbers, and symbols, as well as uppercase letter.

Besides protecting the computer devices, data files will also be protected through restricted access that will limit permissions for editing, copying or printing the files. 

Other measures are as following: with the data stored in my personal laptop computer, I will not leave it to any other person; I will also delete all the data if I have to send it to the computer repair shop. 

Manual files such as consent forms and other forms of printouts such as the paper version of questionnaire will be safely stored in lockable units to which only the reseracher will have access. The print out questionnaires and other manual forms used in the study will not include any personslly identifiable information, such as name as they will be coded. Despite this, such manual files will not be left openly where they could be viewed by third parties. 


(this box should expand as you type)



	
	Data Protection

	
	Will the research activity involve any of the following activities:
	YES
	NO

	13
	Electronic transfer of data in any form?
	☐
	☒

	14
	Sharing of data with others at the University outside of the immediate research team?
	☐
	☒

	15
	Sharing of data with other organisations?
	☐
	☒

	16
	Export of data outside the UK or importing of data from outside the UK?
	☐
	☒

	17
	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	18
	Publication of data that might allow identification of individuals?
	☐
	☒

	19
	Use of data management system?
	☐
	☒

	20
	Data archiving?
	☐
	☒

	21
	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the GDPR and Data Protection Act (2018) (and any international equivalents, where appropriate):

	
	


(this box should expand as you type)

	22
	List all who will have access to the data generated by the research activity:

	
	
Just the researcher

(this box should expand as you type)

	23
	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
	
Just the researcher

(this box should expand as you type)

	24
	Give details of data storage arrangements, including security measures in place to protect the data, where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
	
The data will be stored in the researcher’s personal laptop computer for 3 month in digital format. And it will not be archived. 

(this box should expand as you type)

	25
	Please indicate if your data will be stored in the UWTSD Research Data Repository (see https://researchdata.uwtsd.ac.uk/ ).   If so please explain. (Most relevant to academic staff) 

	
	
No

(this box should expand as you type)

	26
	Confirm that you have read the UWTSD guidance on data management (see https://www.uwtsd.ac.uk/library/research-data-management/)
	YES
	☒

	27
	Confirm that you are aware that you need to keep all data until after your research has completed or the end of your funding
	YES
	☒




SECTION K: Declaration
	
	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice which is published on the website: https://www.uwtsd.ac.uk/research/research-ethics/ 

	1
	Signature of applicant:
	Yu ou GU
	Date: 28/06/2023



For STUDENT Submissions:
	2
	Director of Studies/Supervisor:
	SAW Bradley
	Date: 19/07/2023

	3
	Signature:
	

	



For STAFF Submissions:
	4
	Academic Director/ Assistant Dean:
	
	Date:

	5
	Signature:
	

	



Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☐
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☐
	I have attached a full risk assessment (where appropriate)  ONLY TICK IF YOU HAVE ATTACHED A FULL RISK ASSESSMENT

	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Academic Director.



	RESEARCH STUDENTS AND STAFF ONLY
All communications relating to this application during its processing must be in writing and emailed to pgresearch@uwtsd.ac.uk , with the title ‘Ethical Approval’ followed by your name.
You will be informed of the outcome of your claim by email; therefore it is important that you check your University and personal email accounts regularly.

	STUDENTS ON UNDERGRADUATE OR TAUGHT MASTERS PROGRAMMES should submit this form (and receive the outcome) via systems explained to you by the supervisor/module leader.



This form is available electronically from the Academic Office web pages: https://www.uwtsd.ac.uk/academic-office/appendices-and-forms/https://www.uwtsd.ac.uk/academic-office/appendices-and-forms/

Appendix 2: Consent Form 
 You are invited to participate in a study to examine the application of ICT in blended learning for students learning bilingual English and Chinese languages. PARTICIPANT INFORMATION SHEET attached. Please note that all information provided in this study will be kept anonymous and will not be shared with third parties. In undertaking the study, you will only be required to answer questionnaires through the link to be provided by the research. Please note that you can withdraw from the study at any point by informing the researcher. Your participation in the study will not result in any harm, and there are no known risks of participating in the research. I voluntarily agree to participate in the research.
Yes  ☐
No    ☐
Participant's signature ______________________________ Date __________
1.3. [bookmark: _Toc149257026]Appendices 3: Questionnaire 
Students
PART A: Basic Characteristics 
1. What is your age 
Below 11 Years [], 11-13 Years [], Above 13 Years []
2. What is your gender? 
Male [], Female [], 
3. Indicate your current grade or year of learning 
Grade 6 [], Grade 7 [], Grade 8 []
PART B
On a scale of 1-5, kindly indicate your level of agreement or disagreement with the following statements where Strongly Disagree (SD) = 1, Disagree (D) = 2, Neutral (N) = 3, Agree (A) = 4, Strongly Agree (SA) = 5. 
	Statement 
	SD
	D
	N
	A
	SA

	Teachers are able to cater for the needs of different learners
	
	
	
	
	

	Teachers have been able to make effective use of ICT in blended learning. 
	
	
	
	
	

	Teachers have been able to make effective use of ICT in blended learning. 
	
	
	
	
	

	Teachers have been consistent in the use of ICT in blended learning. 
	
	
	
	
	

	Materials presented through the ICT tools are easily accessible.
	
	
	
	
	

	The content presented by teachers for blended learning has been relevant. 
	
	
	
	
	

	The approaches used by teachers for blended learning have been appropriate. 
	
	
	
	
	



Teachers
PART A: Basic Characteristics 
1. What is your age?
18-30 Years [], 31-45 Years [], 46-60 Years [], Above 60 Years []
2. What is your gender?
Male [], Female [], Prefer not to Say [] 
3. What is your educational background?
Diploma [], Degree [], Masters [], PhD [], Other _______________
4. How many years have you been teaching bilingual English and Chinese?
Less than 2 Years [], 2-5 Years [], 6-10 Years [], Above 10 Years [] 
Multiple Intelligence Theory 
On a scale of 1-5, kindly indicate your level of agreement or disagreement with the following statements where Strongly Disagree (SD) = 1, Disagree (D) = 2, Neutral (N) = 3, Agree (A) = 4, Strongly Agree (SA) = 5. 
	Statement
	SD
	D
	N
	A
	SA

	I am able to identify learners with different types of intelligence in a bilingual classroom. 
	
	
	
	
	

	I am able to sort the needs of learners with different types of intelligence. 
	
	
	
	
	

	The application of multiple intelligence theory has improved student engagement with learning materials. 
	
	
	
	
	

	The application of multiple intelligence theory has improved general students' performance. 
	
	
	
	
	

	The application of the multiple intelligence theory increases students' understanding and cognition. 
	
	
	
	
	



ICT
 On a scale of 1-5, kindly indicate your level of agreement or disagreement with the following statements where Strongly Disagree (SD) = 1, Disagree (D) = 2, Neutral (N) = 3, Agree (A) = 4, Strongly Agree (SA) = 5. 
	
	SD
	D
	N
	A
	SA

	I am able to identify the right ICT tools for use by bilingual learners in a blended environment. 
	
	
	
	
	

	I am able to balance the use of ICT tools with other methods of learning within a bilingual classroom. 
	
	
	
	
	

	I am able to easily integrate ICT tools into the learning 
	
	
	
	
	

	The use of ICT tools has a significant influence on learning outcomes for bilingual students in Chinese and English. 
	
	
	
	
	

	I am able to effectively use ICT for bilingual learners with different kinds of intelligence. 
	
	
	
	
	



1.4. [bookmark: _Toc149257027]Appendices 3: Interview Questions 
Teachers
I. How would you describe your current blended learning approach? 
II. To what degree do you think blended learning has been effective? 
III. Which ICT tools do you use in blended learning? Do you find the tools to be effective? 
IV. Have you witnessed an improvement in performance or achievement of learning outcomes as a result of blended learning? 
V. Which specific ICT tools do you commonly use for blended learning for your students? 
VI. How do you ensure that all learners in a bilingual classroom benefit equally from the use of ICT?
VII. Do you find the use of ICT in blended learning to be more effective in some areas compared to others for bilingual learners? 
VIII. What challenges have you experienced in the use of ICT in blended learning in a bilingual classroom?
IX. What would you consider to be the most effective aspect of blended learning?
X. How do you assess the progress of learners with different kinds of intelligences? 
XI. How do you incorporate Gardener’s model in teaching bilingual English and Chinese learners? 
XII. Do you believe the multiple intelligence theory improves the outcomes for learners? Explain 
Students
Kindly answer the following questions
I. Do you think teachers are able to apply different methods based on the strengths and weaknesses of learners? 
II. How would you describe your current level of familiarity when using ICT tools?
III. Which ICT tools do you find to be most useful in bilingual learning?
IV. How often do you use the tools, and why? 
V. Has the use of ICT in learning improved your general academic performance? 
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