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Abstract 
This study examines the educational effectiveness of an integrated science and English education program designed to foster 
global competence among high school students in a regional context. The program, implemented at Ehime University within the 
framework of the Japan Science and Technology Agency’s Global Science Campus and the Next-Generation Science and 
Technology Challenge Program, combines scientific English instruction with life science learning and international engagement 
opportunities. Drawing on perspectives from Content and Language Integrated Learning (CLIL) and science communication 
education, the study explores how language-integrated science learning can support the development of intercultural competence 
and scientific communication skills. Participants included high school students who took part in the program between 2018 and 
2024. Data was collected through rubric-based assessments and participant feedback. The evaluation focused on indicators such 
as intercultural understanding, logical expression, responsiveness in discussion, and communication ability in English. The results 
indicate that students who completed the program demonstrated measurable improvement in intercultural adaptability and 
increased confidence in communicating scientific ideas in English. Qualitative feedback also suggests that authentic experiences 
such as English-medium lectures, collaborative activities, and overseas research opportunities enhanced students’ motivation 
toward global scientific engagement. These findings highlight the potential of regional universities to function as hubs for global 
science education and provide practical insights into the design of interdisciplinary programs that integrate language learning with 
authentic scientific practices. 
［Keywords］Global science education, Scientific communication, Intercultural competence, CLIL (Content and Language 
Integrated Learning), Secondary science education 
 

Ⅰ．Introduction 
In recent years, the internationalization of science education has become an important issue in both secondary and higher 

education (OECD, 2018; Knight, 2004). Scientific research increasingly develops through global collaboration, requiring 
scientists not only to possess advanced disciplinary knowledge but also to communicate effectively in English and engage with 
diverse cultural contexts. Consequently, the development of global competence and scientific communication skills has become 
a key objective in science education (National Research Council, 2012). Educational programs that integrate language learning 
with scientific research are therefore attracting increasing attention. 
One educational approach that has gained attention in this context is Content and Language Integrated Learning (CLIL), which 

promotes the simultaneous development of subject knowledge and language proficiency (Coyle, Hood, & Marsh, 2010; Marsh, 
2002). Within science education, CLIL-based approaches allow students to engage with scientific concepts while using English 
as a medium of communication. Previous studies have suggested that such integrated learning environments can enhance students’ 
motivation, communication skills, and intercultural understanding, particularly when learners participate in authentic scientific 
practices such as discussion, presentation, and collaborative research (Lemke, 1990; Mortimer & Scott, 2003). 
In response to these educational demands, Ehime University has implemented a series of programs aimed at fostering globally 

competent scientific talent among high school students in the region. These initiatives began with the Global Science Campus 
program supported by the Japan Science and Technology Agency (JST) and have continued through the Next-Generation Science 
and Technology Challenge Program. A distinctive feature of these programs is the integration of scientific English instruction 
with life science learning and international experiences. Through lectures, group work, and overseas research opportunities, 
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students are encouraged to develop both scientific understanding and intercultural communication skills (Kato et al., 2024). 
The purpose of this study is to examine the structure and educational outcomes of this integrated science and English education 

program. This study investigates how language-integrated science learning and international experiences contribute to the 
development of intercultural competence and scientific communication skills among high school students. By analyzing the 
design and evaluation of the program, this research aims to provide insights into how regional universities can contribute to the 
internationalization of science education and the development of globally minded scientific talent (Fig. 1). 
 

 

Fig. 1 Integrated educational model for fostering global scientific competence. 
The program integrates scientific English instruction, life science learning, and international engagement opportunities to develop 
three core competencies: scientific knowledge, intercultural competence, and scientific communication skills. 
 

Ⅱ．Methods 
1．Participants and Data Collection Period 
This study targeted high school students who participated in Ehime University’s integrated science and English education 

program between 2018 and 2024. The program was implemented as part of the Japan Science and Technology Agency (JST) 
Global Science Campus initiative and its successor program, the Next-Generation Science and Technology Challenge Program. 
Participants were selected through an application process designed to identify students with strong interest in science and 
international learning. 
Data used in this study were collected during the second phase of the program (2023–present), which included structured 

scientific English instruction, specialized lectures in life sciences, and opportunities for international engagement. The participants 
consisted of high school students from the Shikoku region who took part in these educational activities. 
 
2. Program Design 
The program was designed to foster globally competent scientific talent by integrating scientific English education with life 

science learning and international experiences. The curriculum adopted a two-tiered instructional structure to accommodate 
differences in students’ English proficiency and scientific background. 

 
Tier 1: Foundational Scientific English 
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The first stage focused on developing foundational scientific English skills, including grammar, vocabulary, and reading 
comprehension related to scientific topics. Online instructional materials were used to provide accessible learning opportunities 
regardless of students’ geographic location. Through these activities, students became familiar with scientific terminology and 
basic forms of communication in English (Fig. 2). 
 
 Foundational Language Skills 
Focuses on basic grammar, vocabulary, and reading skills to build a solid scientific English foundation. 
 
 Accessible Online Instruction 
Classes use online platforms to allow students to access learning materials from any location. 
 
 International Student Interaction 
Interaction with international peers helps students acquire practical language skills naturally. 
 
 Flexible Educational Model 
Tier 1 offers a flexible approach suitable for a wide range of students as a first step in science English. 
 

 

Fig. 2 Example of online scientific English class (Tier 1) 
 
Tier 2: Specialized Scientific English and Life Science Learning 
The second stage introduced more advanced scientific learning through English-medium lectures and collaborative activities 

(Fig. 3). A lecture on parasitology was conducted entirely in English and included group discussions, microscope-based 
observation activities, and question-and-answer sessions. These activities were designed to encourage students to engage with 
scientific content while simultaneously practicing communication in English. 
In addition to classroom-based activities, the program provided opportunities for international engagement, such as participation 

in overseas research programs and interaction with international researchers. These experiences aimed to create authentic contexts 
for scientific communication and intercultural learning (Fig. 4). 
 
 Developing Advanced Language Skills 
Focus on advanced scientific vocabulary, logical sentence structuring, and academic presentation techniques. 
 
 Practical Communication Training 
Includes English discussions, research presentations, and peer-reviewed paper composition practice. 
 
 Preparing for Global Scientific Community 
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Equips students with skills to present at international conferences and write English scientific papers confidently. 
 

Fig. 3 Flyer of the English-medium parasitology lecture used in Tier 2 
 

 
Fig. 4 Structure and schedule of the parasitology class 

 
3. Evaluation Method 
To evaluate the educational outcomes of the program, rubric-based assessments were conducted focusing on the development 

of intercultural competence and scientific communication skills. The evaluation criteria included intercultural understanding, 
logical coherence in scientific explanation, clarity of expression, responsiveness during discussions, and communication ability 
in English. 
Participants’ performance was assessed based on their participation in discussions, presentations, and collaborative activities 

conducted during the program. In addition, qualitative feedback from participants was collected to understand their perceptions 
of the program and its impact on their motivation toward international scientific engagement. 
 

Ⅲ. Results 
The results indicate that participation in the integrated science and English education program contributed to improvements in 

students’ intercultural competence and scientific communication skills. Rubric-based evaluations showed that students who 
completed the program demonstrated higher scores in several categories, including intercultural understanding, logical 
explanation, clarity of expression, and responsiveness during discussions. 
In particular, the rubric assessment indicated that students who completed the program showed approximately 1.2 times higher 

levels of intercultural adaptability (from rubric score 2.1 to 2.5) compared with their initial evaluations (Fig. 5). 
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Qualitative feedback also suggested positive educational outcomes. Several students reported increased confidence in 
communicating scientific ideas in English. Some participants noted that participation in English-medium lectures and discussions 
contributed to improvements in their English listening abilities, including preparation for the EIKEN examination. 

Furthermore, participation in international activities appeared to enhance students’ motivation toward global learning 
opportunities. In 2024, eight high school students participated in an overseas research program at Indiana University, where they 
attended lectures and presented their research findings in English (Table 1). Students submitted written reports after the 
parasitology lecture. The reports were evaluated using a rubric assessing scientific understanding and English expression. 

 

 
Fig. 5 Changes in students’ intercultural adaptability based on rubric evaluation 
 
Table 1 Evaluation results of parasitology report assignments 

 
Assessment Item Average Score 
Scientific understanding 82 
Logical explanation 84 
English expression 81 
Overall score 83 
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Ⅳ. Discussion 
The findings of this study suggest that integrating scientific English instruction with disciplinary science learning can contribute 

to the development of global competence among high school students. The improvement observed in rubric-based evaluations 
indicates that students developed greater confidence in communicating scientific ideas in English and interacting in international 
learning environments. These results are consistent with previous studies emphasizing the importance of intercultural competence 
as a key outcome of internationalized education (Deardorff, 2006). 
From the perspective of science education, the program demonstrates how language-integrated science learning can support 
students’ participation in authentic scientific practices. Science learning is not limited to the acquisition of conceptual knowledge 
but also involves participation in scientific discourse and communication practices within scientific communities (Lemke, 1990; 
Mortimer & Scott, 2003). In the present program, students engaged in English-medium lectures, group discussions, and 
presentations, which provided opportunities to experience forms of communication like those used in international scientific 
contexts. 
The results also support previous discussions on interdisciplinary STEM education that emphasize the integration of scientific 

knowledge with communication skills and global perspectives (Bybee, 2013). By combining scientific English instruction with 
life science learning and international experiences, the program created a learning environment that connected disciplinary 
knowledge with global scientific communication. 
Another important implication concerns the role of regional universities in promoting global science education. International 

education initiatives are often concentrated in large metropolitan universities; however, this study suggests that regional 
universities can also function as effective hubs for global science education. Through collaboration with international researchers 
and overseas institutions, regional universities can provide students with opportunities to engage in global scientific learning 
environments. 
Nevertheless, several limitations should be noted. The present study focused on participants in a specific educational program, 

and the sample size was relatively limited. Future research should examine the long-term impact of such programs on students’ 
academic development and career trajectories in science. In addition, further studies could explore how language-integrated 
science education models can be adapted to different educational contexts and disciplines 
 

Ⅴ. Conclusion 
This study examined the educational impact of an integrated science and English education program implemented at a regional 

university. The findings suggest that combining scientific English instruction, life science learning, and international experiences 
can effectively support the development of intercultural competence and scientific communication skills among high school 
students. The results highlight the potential role of regional universities as important hubs for global science education. Future 
research should further explore the long-term impact of such programs and refine educational models that connect local science 
education with global scientific communities. 
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