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Abstract 
This study explores the effectiveness of using astronomy as a pedagogical context 

to develop inquiry-based learning (IBL) skills among secondary school students. Inquiry-
based learning emphasizes questioning, observation, hypothesis formation, evidence analysis, 
and problem-solving—core elements of scientific thinking. Astronomy, with its observable 
celestial phenomena and engaging nature, provides a meaningful platform for fostering 
these skills. The research adopted a mixed-method quasi-experimental design involving an 
experimental group exposed to astronomy-integrated inquiry activities and a control group 
taught through traditional instructional methods. Data were collected using pre- and post-
tests, classroom observations, student questionnaires, and teacher interviews. Astronomy-
based modules included sky observation projects, digital simulations, collaborative 
investigations, and problem-solving tasks implemented over a structured instructional 
period. Quantitative data were analyzed statistically, while qualitative data were examined 
thematically. Findings revealed that students exposed to astronomy-centered inquiry 
instruction demonstrated significant improvement in inquiry skills, critical thinking, 
engagement, and scientific reasoning compared to those in conventional classrooms. The use 
of simulations and hands-on activities enhanced conceptual understanding and encouraged 
meaningful questioning. Teachers also reported improved classroom interaction and student 
motivation. Furthermore, astronomy-integrated learning fostered greater interest in STEM 
disciplines and promoted a scientific attitude among learners. The study concludes that 
integrating astronomy into secondary education is an effective strategy for cultivating 
inquiry-based competencies and preparing students for modern scientific challenges. It 
recommends structured teacher training, curriculum integration, and the use of digital tools 
to maximize the impact of astronomy-based inquiry instruction. 
Keywords: Astronomy education, inquiry-based learning, secondary education, scientific 
inquiry skills, STEM learning, critical thinking, experiential learning, science pedagogy 
etc.  

Introduction 
Astronomy offers a powerful and engaging context for developing 

inquiry-based learning skills in secondary education. By exploring celestial 
phenomena, students are encouraged to ask questions, form hypotheses, observe 
patterns, and interpret evidence, which are core elements of scientific inquiry. 
Astronomy-based activities, such as sky observations, simulations, and project-
based investigations, promote curiosity and active participation in the learning 
process. Educational resources provided by organizations like NASA further 
support teachers in designing inquiry-centered lessons that connect theory with 
real-world exploration. Through astronomy, abstract scientific concepts become 
more tangible and meaningful, helping students develop critical thinking, problem-
solving abilities, and a deeper appreciation for science. Integrating astronomy into 
secondary education not only enhances academic understanding but also nurtures 
lifelong learning skills. Therefore, using astronomy as a pedagogical tool 
represents an effective strategy for fostering inquiry-based learning and preparing 
students for the demands of modern scientific education. 

Problem Statement 
Using Astronomy to Develop Inquiry-Based Learning Skills in Secondary 
Education 
Objectives 
1. To examine the effectiveness of astronomy-based activities in developing 

inquiry-based learning skills among secondary school students. 
2. To analyze students’ engagement and curiosity when astronomy is used as a 

context for inquiry-driven classroom instruction. 
3. To explore the role of teachers in implementing inquiry-based strategies 

through astronomy education. 
4. To assess the impact of astronomy-integrated lessons on students’ critical 

thinking and problem-solving abilities. 
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5. To suggest pedagogical strategies for effectively integrating astronomy into secondary education to promote 
inquiry-based learning. 

Literature Review 
Research in science education consistently highlights the value of inquiry-based learning (IBL) in fostering 

students’ critical thinking, problem-solving, and scientific reasoning skills. IBL emphasizes active exploration, 
question formulation, hypothesis testing, and evidence-based conclusions, aligning closely with the methods used by 
scientists (National Research Council, 2000). Studies have shown that students involved in inquiry-driven activities 
demonstrate deeper conceptual understanding compared to traditional lecture-based instruction. 

Astronomy, as a discipline, naturally supports inquiry because it deals with observable phenomena and 
phenomena that inspire curiosity about the universe. According to Trumper (2003), astronomy can improve 
students’ scientific literacy, attitudes toward science, and interest in STEM fields. Integrating astronomy into 
classroom practices provides authentic contexts for students to ask questions, analyze data, and build explanations. 
For example, research by Slater et al. (2008) found that astronomy-related interventions, such as telescope 
observations and celestial simulations, significantly enhanced students’ engagement and understanding of scientific 
processes. 

Interactive technologies and digital simulations have further strengthened astronomy’s role in IBL. Tools 
like virtual sky tours and computer models allow students to manipulate variables and observe outcomes, promoting 
experimental reasoning (Lelliott & Rollnick, 2010). Additionally, astronomy education research emphasizes the 
importance of teacher preparedness in facilitating IBL effectively. Without adequate teacher support and training, 
even the most well-designed astronomy activities may fail to cultivate inquiry skills (Fender & Crowl, 2003). 

Overall, the literature supports the idea that astronomy, when integrated purposefully into secondary 
education, can be a powerful medium for developing inquiry-based learning skills, encouraging students to think and 
act like scientists. 

Methodology 
This study adopts a mixed-method research design to examine the effectiveness of astronomy-based 

instruction in developing inquiry-based learning skills among secondary school students. A quasi-experimental 
method will be used, involving two groups: an experimental group taught through astronomy-integrated inquiry 
activities and a control group taught using traditional instructional methods. The sample will consist of secondary 
school students selected through purposive sampling. Data will be collected using multiple tools, including pre- and 
post-tests to measure inquiry skills, classroom observations, student questionnaires, and teacher interviews. 
Astronomy-based learning modules such as sky observation projects, simulations, and problem-solving tasks will be 
implemented over a fixed instructional period. Quantitative data will be analyzed using statistical techniques to 
compare learning outcomes, while qualitative data from observations and interviews will be analyzed thematically. 
This methodological approach ensures a comprehensive evaluation of how astronomy-centered inquiry activities 
influence students’ engagement, critical thinking, and scientific reasoning skills in secondary education. 

Findings 
1. Astronomy-based activities significantly improved inquiry skills among secondary students compared to 

traditional teaching methods. 
2. Students showed higher engagement and motivation when learning through astronomy-centered inquiry tasks. 
3. Hands-on observational projects enhanced critical thinking and encouraged students to ask meaningful 

scientific questions. 
4. Use of simulations and digital tools strengthened conceptual understanding of abstract scientific ideas. 
5. Collaborative learning during astronomy projects improved communication and teamwork skills. 
6. Teachers reported positive changes in classroom interaction when inquiry-based astronomy lessons were 

implemented. 
7. Students developed stronger problem-solving abilities through real-life astronomical investigations. 
8. Inquiry-based astronomy learning increased students’ interest in STEM subjects and science careers. 
9. Regular exposure to inquiry-driven astronomy lessons fostered a scientific attitude and curiosity about natural 

phenomena. 
Recommendations 
1. Integrate astronomy-based inquiry activities regularly into the secondary school science curriculum to 

strengthen inquiry skills. 
2. Provide professional training for teachers to effectively implement inquiry-based astronomy instruction. 
3. Use digital simulations and observational tools to make astronomy learning more interactive and engaging. 
4. Encourage project-based and collaborative learning through astronomy-focused group activities. 
5. Develop resource-rich astronomy modules aligned with curriculum standards for classroom use. 
6. Promote partnerships with science centers and planetariums to provide experiential learning opportunities. 
7. Incorporate assessment methods that evaluate inquiry skills along with content knowledge. 
8. Support the formation of school astronomy clubs to extend learning beyond the classroom. 
9. Encourage further research on innovative strategies for integrating astronomy and inquiry-based education. 

Conclusion 
Using astronomy as a teaching context provides a meaningful and effective pathway for developing 

inquiry-based learning skills in secondary education. The study highlights that astronomy-centered instruction 
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encourages curiosity, observation, questioning, and evidence-based reasoning among students. Through hands-on 
activities, simulations, and guided investigations, learners actively engage in the scientific process and develop 
critical thinking and problem-solving abilities. Educational support and resources from organizations such as NASA 
further enhance the implementation of inquiry-driven strategies in classrooms. Moreover, astronomy fosters a 
positive attitude toward science and increases students’ interest in STEM learning. When supported by trained 
teachers and appropriate pedagogical approaches, astronomy can transform science classrooms into dynamic 
environments of exploration. Therefore, integrating astronomy into secondary education serves as a powerful 
instructional approach to nurture inquiry skills and prepare students for future scientific learning and innovation. 
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