4. Inquiry-Based Learning and the Nature of Science

VECTOR research has demonstrated the importance of Inquiry-based learning (IBL) as a
pedagogical approach that engages students in exploring questions, problems, and
scenarios. This reflects the investigative nature of science. This method encourages
students to develop critical thinking, problem-solving skills, and a deeper understanding
of scientific concepts and sustainability issues. The nature of science is inherently
exploratory and iterative, characterized by curiosity, skepticism, and a systematic
approach to understanding the natural world. Inquiry-based learning mirrors these
characteristics, making it an effective method for teaching science.

By aligning inquiry-based learning with the nature of science, educators can foster a
dynamic and interactive learning environment where students take an active role in their
education, which promotes lifelong learning and scientific literacy.

4.1 Inquiry based learning steps
Formulating Questions

The inquiry process begins with students asking open-ended questions about a topic of
interest, similar to how scientists initiate their investigations. These questions should
promote critical thinking and exploration, such as "How does climate change affect
biodiversity?" or "What are the environmental impacts of different energy sources?"

Conducting Research

Students gather information from various sources, including books, academic journals,
online databases, and interviews with experts. This phase helps students develop
information literacy and understand the complexity of real-world issues, reflecting the
evidence-based investigation that is central to the scientific method.

Designing Experiments

In a science context, students design and conduct experiments to test their hypotheses.
This hands-on approach allows them to engage directly with the scientific method,
learning how to plan, execute, and analyze experiments. It mirrors the investigative
nature of science, where experimentation is a key component.

Analyzing Data

Students collect and analyze data from their experiments or research activities. They use
statistical tools and methods to interpret their findings, which is crucial for developing
scientific literacy. This step emphasizes the importance of data-driven conclusions in
science.



Presenting Findings

Students present their findings through reports, presentations, or creative projects. This
step reinforces their understanding and hones their communication skills, similarto how
scientists share their results with the scientific community.

Reflecting on the Process:
Reflection is a critical component of inquiry-based learning and the nature of science.
Students reflect on what they have learned, the challenges they faced, and how their

understanding has evolved. This self-assessment helps them recognize their growth and
areas for improvement, akin to the iterative process of scientific discovery.

4.2 Resources

Suggested resources for Inquiry-Based Learning Aligned with the Nature of Science
Project Learning Tree

This environmental education program provides educators with tools and resources to
integrate environmental education into their curricula. It offers hands-on activities that

encourage students to explore natural environments, understand ecological principles,
and develop solutions to environmental challenges.

eTwinning

eTwinning is a platform for European schools to collaborate on projects, including those
focused onthe Nature of Science. Teachers can find partners, develop joint projects, and
share resources, allowing students to work on scientific inquiries with peers from
different countries.

Teaching Controversial Issues - A Guide for Teachers

This Teaching guide equips educators with strategies and resources to address
controversial sustainability issues in the classroom. It offers practical advice on
facilitating discussions, managing diverse viewpoints, and encouraging critical analysis
of complex topics.

Go-Lab Project
The Go-Lab project offers an extensive repository of online labs and inquiry learning

applications that support the teaching of science and the Nature of Science. It provides
a space for teachers to create and share lesson plans and activities.

Scientix:


https://www.plt.org/
https://school-education.ec.europa.eu/en/etwinning
https://oxfamilibrary.openrepository.com/bitstream/handle/10546/620473/gd-teaching-controversial-issues-290418-en.pdf;jsessionid=6AE7F15B04E44070BEF071CDE57FEF17?sequence=1
https://premium.golabz.eu/about/projects/go-lab-project

Scientix promotes and supports a Europe-wide collaboration among STEM teachers,
education researchers, policymakers, and other professionals. It provides access to
teaching materials, project information, and professional development resources.

European Schoolnet Academy:
The course “Nature of Science in Science Education” provides tools and strategies for

teaching the Nature of Science through inquiry-based methods. It includes modules on
scientific methods, critical thinking, and integrating these concepts into the curriculum.

RRI Tools:

This RRI toolkit provides resources for integrating Responsible Research and Innovation
principles, including the Nature of Science, into education. It includes teaching
materials, case studies, and guidelines.

ESERO (European Space Education Resource Office):

ESERO offers educational resources and training for teachers to use space-related
topics to engage students in the Nature of Science. The resources include lesson plans,
activities, and workshops.

Next-Lab Project:

Buildingon the Go-Lab project, Next-Lab offers arich collection of online labs and inquiry
learning apps designed to facilitate the teaching of the Nature of Science. The platform
includes resources for creating interactive and engaging science lessons.

4.3 Integrating These Resources

Teachers can integrate these resources into their teaching practices by:

Participating in Online Courses and Webinars:

Enroll in professional development courses offered by European Schoolnet Academy
and other platforms to stay updated on best practices in teaching the Nature of Science.

Collaborating through eTwinning and Scientix:

Use eTwinning to develop collaborative projects with schools across Europe, allowing
students to engage in inquiry-based learning with their peers in other countries.

Join the Scientix community to share experiences, access resources, and participate in
STEM education events.

Utilizing Online Labs and Toolkits


https://www.scientix.eu/
https://www.europeanschoolnetacademy.eu/
https://rri-tools.eu/
https://www.stem.org.uk/esero
https://www.nextlab.tech/english/

Incorporate online labs from Go-Lab and Next-Lab into the curriculum to provide
students with hands-on scientific investigation opportunities.

Apply the RRI Toolkit to teach students about responsible research practices and the
ethical dimensions of scientific work.

Exploring Space and Science Resources:

Leverage ESERO’s space education resources to inspire students and contextualize
scientific concepts within the exciting field of space exploration.
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