Using Laser-Induced Fluorescence Technique for Interdisciplinary Natural Sciences School Experiment
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The requirements laid down in modern education strengthen the role of experimental methods, research tasks, integrative processes, digital competence and students' skills for independent acquisition of knowledge. These elements of the learning process find their specific place in natural science education.
According to the European Reference Framework for Lifelong Learning, physics is directly related to the following key competence: building of "mathematical competence and competence in science, technology and engineering" [1]. Often the subjects of mathematics and physics are neglected in the education on chemistry and biology, leaving a gap that needs a scientifically sound, but at the same time interesting and life-related bridge to be built.
In the current work, we will present the possibility of making a connection between physics, chemistry and biology (through food technology) and information technology through the application of the research method when conducting an educational physics experiment. 

More specifically, we will demonstrate the application of Laser-Induced Fluorescence (LIF) method, with the main focus on the characterization / identification of organic materials like honey and its adulterations. The goal is for students to see the possible applications of this method when working with food, medicinal and cosmetic products. As described in [2], the radiation from the laser with a wavelength of 405 nm is fed to a cuvette holder, in which cuvettes with the samples are placed. Transverse fluorescence is collected using the collimator and fed by fiber to the spectrometer connected to a computer for visualization and post-processing of the data.
The inspiration for this work came from a problem given at the European Olympiad on Experimental Sciences (2021), where the participating students had to process data obtained in a scientific laboratory. In our work we go a step further and show how such experiment can be made feasible in any standard school with very affordable educational-grade equipment.
The obtained results will help in the development and use of STEM centers and programs in schools, they will also contribute to the better understanding of the interdisciplinary connections between physics and biology, they will also raise the students’ interest in natural sciences education and support the professional education of students, future biologists, chemists, doctors, etc.
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