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Abstract 

Interactive learning is essential for meaningful engagement in science classrooms, especially in Sri Lanka’s bilingual 

education (BE) system, where students transition from Mother Tongue Instruction (MTI) to English Medium 

Instruction (EMI) in Grade Six. Student reluctance to participate in EMI science lessons, often due to limited English 

proficiency, remains underexplored in this context. This study investigated the root causes of student reticence and 

implemented targeted interventions to enhance interaction through collaborative group work, evaluating the 

efficacy of these interventions. The research involved 21 Grade 8 Tamil-English emerging bilingual female students 

from a government school in the Western Province of Sri Lanka, who exhibited varied levels of English proficiency. 

None had prior exposure to Content and Language Integrated Learning (CLIL), the specified teaching approach to 

EMI, which is the main strategy deployed in the study. For this purpose, a single-group, quasi-experimental mixed- 

methods action research design was employed, structured around Lim’s (2007) balanced model. Data collection 

occurred over three stages: before, during, and after intervention, using academic records, structured oral tasks, 

focus group discussions, classroom observations, and questionnaires. The intervention used collaborative group 

strategies within a CLIL framework, incorporating multimodal scaffolding, translanguaging (navigation between 

L1 and L2), and motivational techniques to foster engagement. Qualitative data underwent Thematic Content 

Analysis (TCA), and the quantitative written and oral evaluation marks from pre-test, test during the intervention, 

and post-test were compared using a Paired t-test. Foreign Language Classroom Speaking Anxiety (FLCSA) was 

inferred through pre-test qualitative indicators. The mid-intervention and the post-test findings confirm that 

collaborative CLIL activities, when novel, cognitively stimulating, and linguistically supportive, can significantly 

enhance interactive learning, reduce anxiety, and promote engagement in bilingual EMI classrooms. This study 

offers practical implications for science educators seeking to apply integrative pedagogical approaches tailored to 

the linguistic and cognitive needs of BE learners. Further research should explore long-term retention and use 

validated anxiety measures within control group settings. 
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Introduction 

 

Student interaction is vital in science classrooms, as it promotes inquiry-based learning, critical thinking, and 

conceptual understanding through dialogue and collaboration. In Sri Lanka’s Bilingual Education (BE) framework, 

where students shift from their MTI to EMI in Grade 6, language proficiency often becomes a barrier to active 
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engagement. Although many students perform reasonably well in written General English1 (GE) tests, classroom 

observations reveal ongoing challenges in integrated, context-dependent spoken Basic Interpersonal 

Communication Skills (BICS) and Cognitive Academic Language Proficiency (CALP) (Cummins, 2000), particularly 

needed during science instruction. BICS refers to conversational fluency in informal settings, whereas CALP 

involves cognitively demanding academic language (Cummins, 2000). Despite their written General English (GE) 

proficiency, these students hesitate to articulate academic ideas or engage in peer discussions and collaboration, 

limiting interactive learning. Coyle, Hood, and Marsh (2010) link ‘language of learning’ with CALP and ‘language 

for learning’ with BICS in their Language Triptych model. This distinction emphasizes that content-specific 

language (CALP) and classroom interactional language (BICS) required for science differ from General English and 

necessitate explicit pedagogical support in EMI classrooms. 

 

Initial classroom observations and student oral presentations, triangulated by questionnaire responses, show 

students' low performance/conceptual understanding and reluctance to participate in oral interaction. These pre- 

intervention data corresponded with the participants' low performance in science, whose pre-intervention written 

test data typically ranged between 45 and 60, indicating low verbal and written ability in CALP. These challenges 

demand a pedagogical approach that integrates language development into subject instruction. As such, the 

teaching approach recommended in EMI classrooms is CLIL, which is “an educational approach in which various 

language-supportive strategies are integrated into subject teaching to enhance both content and language learning” 

(Coyle, Hood, & Marsh, 2010, p. 1; Wang & Liu, 2024). This CLIL framework revolves around the 4Cs—Content, 

Communication, Cognition, and Culture—which ensure a holistic integration of subject matter and language 

learning (Coyle et al., 2010). However, CLIL has not yet been effectively adopted in Sri Lankan EMI classrooms due 

to major gaps in pre- and in-service teacher training (Wijesekera & Nanayakkara, 2024). 

 

Although EMI has been widely implemented in the Sri Lankan BE context, few empirical studies have explored 

targeted CLIL interventions, particularly to reduce reluctance to speak and improve science engagement, which is 

almost non-existent in the Sri Lankan context, to our knowledge. This study, therefore, aims to explore the root 

causes of student reluctance from teacher and student perspectives and implement targeted CLIL interventions to 

foster active and confident participation in BE science learning. 

 

Multiple interrelated factors may contribute to student reticence in EMI classrooms, spanning affective, linguistic, 

psychological, and environmental dimensions (Irwanthi, 2017; Nagodavithana & Premarathne, 2023). Among 

these, it was perceived that Foreign Language Classroom Speaking Anxiety (FLCSA) may play a significant role. 

FLCSA is a speaking-specific form of Foreign Language Anxiety (FLA), defined as “a distinct complex of self- 

perceptions, beliefs, feelings, and behaviours related to classroom language learning arising from the uniqueness 

of the language learning process” (Horwid, Horwid, & Cope, 1986, p. 128). In EMI settings, fear of making mistakes 

and being judged, especially when the English language (L2) is perceived as a symbol of status, deters students 

from speaking (Fattahi Marnani & Cuocci, 2022; Wijesekera, 2012; Wijesekera, 2018). Linguistic barriers, such as 

limited content-specific vocabulary and underdeveloped academic language proficiency, hinder comprehension 

and expression. These challenges are compounded by low self-confidence and fear of negative evaluation, core 

features of FLA that suppress participation (Horwid, Horwid, & Cope, 1986). Additionally, limited teacher-student 

rapport may further reduce opportunities for meaningful engagement in teaching/learning. Collectively, these 

factors create a classroom environment that discourages speaking and interactive learning. In response, a CLIL- 

based intervention was introduced, integrating translanguaging (Wei, 2010) to support content processing and 

lower anxiety, while gradually building students’ ability to express scientific concepts in English. Collaborative 

group work, an essential aspect of CLIL’s 4Cs, formed the core of the intervention, supported by multimodal 
 

1 General English or English as a Second Language (ESL) is taught in Sri Lankan Schools from Grade 3 to 13, aiming to teach BCIS. 

Since only writing and reading skills are tested in public examinations, the negative washback effect impacts teaching and learning. This 

results in focusing only on writing and reading, especially neglecting speaking. 
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scaffolding tailored to students’ linguistic and curricular needs. These strategies aimed to reduce student reticence 

and mitigate the perceived impact of FLCSA, promoting a more interactive, inclusive, and linguistically supportive 

EMI science classroom. 

 

Theoretical Underpinnings 

 

This study is grounded in the premise that perceived FLCSA is a significant obstacle to interactive learning in EMI 

settings. According to Krashen’s Monitor Model, high affective filters such as anxiety can hinder both language 

acquisition and academic performance (Krashen, 1982). This is emphasised in recent findings showing that 

speaking anxiety continues to be a major barrier to student engagement and participation in foreign language 

classrooms (Nuralieva et al., 2024). In response, this study implemented an intervention blending collaborative 

learning, motivational strategies (Ahmed, 2012), and linguistic scaffolding to mitigate FLCSA in the BE science 

classroom. 

This study draws on Sociocultural Theory, which emphasizes the role of social interaction in learning and language 

development. Vygotsky (1978) underlines how expert peers scaffold learning through tools such as metatalk and 

peer collaboration, which facilitate both comprehension and acquisition. This is supported by findings on 

Language-Related Episodes (LREs), which emerge during collaborative group tasks and enhance fluency and 

understanding (Wijesekera, 2012). Furthermore, effective group interaction depends on principles like positive 

interdependence, individual accountability, and supportive dynamics, all of which foster communicative 

competence in L2 contexts (Ahmed, 2012; Ibrahim & Adnan, 2019; Johnson et al., 2014, as cited in Wijesekera, 2012). 

The intervention was framed by the CLIL approach, which promotes simultaneous content and language 

development (Coyle et al., 2010). CLIL fosters meaningful communication and has been shown to improve oral 

outcomes, reduce anxiety, and boost motivation in EMI settings (Marshall, 2000; Moate, 2011; Held, 2017; De 

Diezmas, 2016). In this study, CLIL was operationalised through instructional strategies grounded in social 

constructivist pedagogy, which views learning as co-constructed via interaction, negotiation, and scaffolding 

(Dewey, 1938; Piaget, 1970). Interactive, task-based activities such as Think-Pair-Share and information gap tasks 

supported purposeful peer communication (Prabhu, 1987). Task-based activities promote meaningful 

communication, fluency development, and reduce speaking anxiety by shifting the learner’s attention toward 

interaction and collaboration (Ahmed, 2012; Ellis, 2003; Sholeh et al., 2020). 

While past research often treats FLCSA and interactive learning as separate challenges, this study explores their 

intersection in the BE science classroom. By embedding collaborative group work within a CLIL framework, the 

study demonstrates how anxiety reduction, language development, and content mastery can be simultaneously 

achieved, offering a practical model for strengthening bilingual education in Sri Lanka and other similar EMI 

contexts. 

Objectives 

1. To investigate the root causes of student reticence in the EMI science classroom through teacher and student 

perspectives and propose targeted interventions. 

2. To identify which CLIL-based strategies are most effective in promoting verbal engagement and reducing 

speaking anxiety. 

3. To implement the selected strategies in a classroom setting and evaluate their efficacy on student 

participation and performance 
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Materials and Methods 

Participants and Research Design 

This study involved 21 Grade 8 Tamil-English bilingual female students from a 1AB government school in Sri 

Lanka's Western Province, each with heterogeneous L2 proficiency. These students had not previously been 

exposed to Content and Language Integrated Learning (CLIL), and the first author, as their science teacher, was 

newly appointed to their class. This study adopted a quasi-experimental, single-group, mixed-methods action 

research design, guided by the balanced model proposed by Lim (2007). The research design integrated a multi- 

dimensional pre-test phase, mid-intervention monitoring, and a post-test to assess student performance and 

interaction over time. 

The pre-intervention phase combined existing academic scores of L2 and Science with newly administered oral 

presentations and fresh qualitative insights gathered through structured observations and student questionnaires. 

This approach enabled a comprehensive baseline assessment of learners’ cognitive, linguistic, and affective starting 

points. FLCSA was inferred from qualitative indicators such as visible anxiety, self-reports, and a structured 

protocol used in teacher observation. The design was particularly suited to the action research context, where 

iterative reflection and continuous improvement are central to both process and outcomes. 

The Intervention 

The core intervention centered on collaborative group work aligned with CLIL principles. Students were organized 

into five heterogeneous groups considering L2 fluency, subject knowledge, and ethical considerations such as 

student willingness and equitable participation (Ibrahim & Adnan, 2019). To foster engagement, a range of 

multimodal (Lian, 2025), task-based activities were implemented, including Think-Pair-Share, information gap 

tasks (Prabhu, 1987), mini whiteboards, multimedia group presentations, and live experiments with activity 

recordings. On a par with social constructivism, scaffolding strategies were utilized to support language gaps and 

content comprehension. These strategies included sentence starter prompts, process diagrams, vocabulary blanks 

(Ibrahim & Adnan, 2019), and multimedia aids to address linguistic and conceptual gaps. Additionally, 

translanguaging (Garcia & Wei, 2014) between L1 and L2 in metatalk was intentionally encouraged (Garcia, 2009) 

to reduce cognitive load (Sweller, 1988) and enable flexible thinking within group discussions. A blended learning 

component was also introduced, with home-based pre-lesson tasks designed to activate background knowledge 

and support in-class performance. Motivation was reinforced through praise, relaxation techniques, and a rubric- 

based scoreboard that fostered a psychologically safe and competitive learning environment. Together, these CLIL- 

driven strategies aimed to enhance interaction, reduce anxiety, and build both linguistic confidence and scientific 

understanding in the EMI classroom. 

Instruments, Data Collection and Data Analysis 

 

Pre-intervention quantitative data were collected from students’ written evaluation marks of L2 (GE) and science, 

alongside oral presentations assessed using rubrics. Qualitative insights into students’ speaking, writing, and 

comprehension abilities were obtained through classroom observations, structured/open-ended questionnaires, 

followed by focus group discussions. These instruments primarily informed the identification of root causes behind 

student reticence and guided the refinement of the intervention. Data during intervention included rubric entries, 

scoreboard marks, focus group notes, observation records, and teacher-reflective journals, used to evaluate the 

effectiveness of CLIL strategies in promoting verbal engagement and reducing perceived FLCSA. Post-intervention 

data were drawn from written science marks, group presentation scores, student reflections, focus groups, and 

observation records to assess the intervention’s overall impact on participation and performance. A mixed-methods 

analysis approach was adopted (Simons et al., 2019; Lim, 2007). Qualitative pre-test data were examined using root 
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cause analysis (Anderson & Fagerhaug, 2006), underpinned by behaviorist and cognitive psychology theories 

(Hardin, 2003). Quantitative pre-test data were analyzed via Pearson’s Correlation Coefficient to explore links 

between L2 and science performance. Thematic Content Analysis (TCA) (Braun & Clarke, 2006), informed by 

expert-novice problem-solving theory, a framework from cognitive psychology that examines how experts and 

novices differ in their approaches to solving problems (Hardin, 2003; Sweller, 1988; Chi et al., 1981), was applied to 

the data during and post-intervention qualitative data. Comparative analysis of pre- and post-intervention 

outcomes used paired t-tests for quantitative results and TCA for qualitative findings, framed by higher-order 

learning theories (Hardin, 2003). 

 

Results and Discussions 

Pre-Test Results: 

The pre-intervention assessment (pre-test) revealed notable disparities in student performance, with General 

English evaluation marks ranging from 70–90 and lower science scores between 40–65 (Figure 1). Statistical analysis 

showed a weak positive correlation between the two subjects (r = 0.3493, p = 0.122)(Table 1), indicating no significant 

link between GE proficiency and science achievement. 
 

Figure 2 

Students’ Science(L2) Written Test Marks 

Comparison: Pre-Test and Post-Intervention Test 

 

 

 

 

 

 

 

 

Figure 3 

Science(L2) Oral Evaluation Marks Pre-Test and Post-Test. 

Qualitative data supported the above findings: structured questionnaires highlighted high perceived FLCSA and 

limited CALP in science writing. Oral pre-tests exposed struggles with content-specific vocabulary and sentence 

construction, often paired with visible anxiety. Focus group discussions and classroom observations further 

revealed gaps in BICS, limiting interactions. A consistent theme was students’ reluctance to engage with the new 

science teacher due to fear of making content or language mistakes. Together, these findings reveal a range of 

layered linguistic, affective, and psychological barriers that contribute to student reticence. 

Figure 1 

Pre-Test: General English and Science Marks(L2). 

Students represented as S1–S21. 
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During-Intervention Test Results 

During-intervention data concentrated on the effectiveness of collaborative CLIL strategies, with six codes 

identified through TCA and categorized into three main themes: pedagogical strategies, psychological and 

emotional support, and educational outcomes and effectiveness. 

Pedagogical Strategies 

A key theme that emerged was collaborative group work. Students demonstrated improved interaction with peers 

and teachers in problem-solving and presentations, particularly when tasks included novelty, cognitive challenge, 

and were preceded by pre-lesson activities. Enthusiasm also increased during information gap tasks, which 

encouraged peer communication. However, motivation declined when tasks were repetitive or lacked creativity, 

and when the limited resources restricted simultaneous group experimentation. As a response, subsequent lessons 

incorporated more authentic learning with enhanced resource allocation, including home-based equipment. The 

second point was language development and scaffolding. Sentence starter prompts and process diagrams helped 

bridge language gaps in line with CLIL principles. Notably, translanguaging, especially code-switching to L1 

during metatalk, significantly enhanced comprehension and language acquisition, as seen in formative 

assessments. Nonetheless, some students disengaged when peers outperformed them, highlighting the need for 

targeted motivational strategies. 

Psychological Support 

A central theme was creating a supportive environment to build student confidence and reduce the fear of using 

L2 or anxiety. The teacher played a key role by interacting as a collaborative participant and offering consistent 

moral support. Code-switching to L1 was also employed strategically to address CALP gaps, helping reduce 

anxiety, preventing suppression of expression and feelings of alienation. Respect for student autonomy was evident 

as learners were permitted to switch groups upon reasonable request. Another prominent theme was motivational 

strategies to enhance engagement. Students responded positively when errors were addressed with constructive 

feedback and encouragement. Motivation was further sustained through a healthy competitive environment, where 

rubric scores were regularly displayed, and individualized feedback, praise, and rewards were used to foster active 

participation and minimize disengagement. While many students began speaking more confidently, complete 

comfort in using English remained challenging, although the observable signs of anxiety had noticeably declined. 

Engaged Learning and Learning Outcomes 

The critical aspect of this theme was engaged learning, and it was evident that students showed increased 

enthusiasm for collaborative group competitions through active participation, aiming to score more points on the 

scoreboard. Secondly, the expertise development theme highlighted progressive development from novice to 

expert in solving scientific problems. It was unveiled that students progressively used critical thinking and 

problem-solving strategies to score more points, positively impacting learning outcomes and reducing anxiety. 

These results show instructional effectiveness in content comprehension, cognition and language acquisition 

through a healthy group competition. 

Post-Test Results 

As illustrated in Section 4.1, the quantitative post-test confirmed significant improvement in student performance. 

Written science scores increased from a pre-test range of 40–65 to 60–80 (Figure 2), with a paired t-test T-value of 

7.13 and p < 0.05 (T1) (Table 2). Similarly, oral Science presentation scores (Figure 3) showed a T-value of 9.65 (T2), 

also with p < 0.05(Table 2), indicating a statistically significant effect on students’ oral language use in L2. These 
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results demonstrate the intervention’s positive impact on both written performance and spoken L2 fluency. 

Qualitative data further supported these findings. Student reflections highlighted improved L2 fluency, increased 

interest in science, greater willingness to collaborate, and enhanced confidence in presenting in English as perceived 

by them. Classroom observations confirmed higher engagement and interaction, reduced language anxiety, and 

improved BICS (language for learning). However, students continued to require support in forming accurate 

written sentences, as reflected in their grammatically flawed reflective entries. Though perceived FLCSA had 

declined, difficulty in accurate oral L2 usage persisted. Overall, the findings suggest the intervention effectively 

reduced reticence and enhanced interaction in EMI science classrooms, strengthening BE. 

Conclusion and Suggestions 

This study focused on BE science students’ reluctance to engage in interactive learning. In direct response to the 

first objective, the root cause of this reticence was identified as a combination of multiple interrelated factors: 

insufficient CALP; limited BICS; perceived FLCSA (especially, fear of L2-related mistakes); and anxiety toward the 

newly assigned teacher. To address the second objective, the introduction of collaborative CLIL group activities— 

characterized by novelty, cognitive challenge, and pre-lesson preparation, and when combined with built-in 

scaffolding and translanguaging—proved most effective in promoting verbal engagement and reducing speaking 

anxiety, which significantly reduced reticence and improved classroom interaction. These strategies enhanced both 

language acquisition and subject comprehension through multimodal scaffolding. Motivational techniques further 

alleviated anxiety and strengthened students’ confidence in oral presentations, strengthening CLIL outcomes. In 

contrast, tasks lacking novelty with monotony, less cognitive challenge, and insufficient resources proved less 

effective. The implementation and subsequent pre- and post-evaluations revealed overall efficacy as per the third 

objective. Despite the success, students continued to struggle with constructing accurate written and spoken L2 

sentences, even though their perceived FLCSA was notably reduced. This highlights the need for continued 

linguistic support. As such, this study underscores the urgent need for EMI-focused teacher training, emphasizing 

policy reforms to embed CLIL, translanguaging, and scaffolding, aligning with NEC study findings (Wijesekera & 

Nanayakkara, 2024). 

Limitations 

The absence of a control group limited the generalizability of results. Moreover, had FLCSA been measured with a 

validated scale, more robust and individualized insights could have been generated, possibly improving the 

intervention’s precision and impact. Future research should assess the long-term sustainability of improved 

confidence and interaction. However, embedding collaborative CLIL strategies into bilingual science classrooms 

offers a promising pathway to enhance student engagement, linguistic competence, and cognitive development, 

contributing meaningfully to the advancement of BE. 
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