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An Analysis of Inquiry Activities Performed by Pre-service
Flementary Teachers to Learn Optical Phenomena Using
Algodoo Simulations
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ABSTRACT

This study attempted to understand the characteristics of pedagogic activities performed by pre-service
elementary school teachers. To this end, it applied Algodoo simulations to analyze the actions of students and
obtain educational implications for optical learning. The study’s participants comprised 79 first-year students
enrolled in a teacher training college. Their activities could be classified as representation reproductions,
verification experiments, and inquiry experiments. Students who performed representation reproduction exercises
replicated renowned and authoritative exemplars, apprehending and demonstrating their principal features through
simulations. Students performing verification experiments attempted to validate previously learned optical concepts
by reviewing the relevant theoretical contexts. Such students primarily conducted simple experiments. Students
accomplishing inquiry experiments used simulations to explore phenomena they did not know. Some of them even
investigated optical phenomena beyond the domain of general physics. The above results confirmed that free
optical experiments performed using Algodoo can effectively denote starting points for learners to engage in
activities at varying levels. Additionally, students require assistance from instructors in addressing queries about
the application of the principles and models related to optics. This study suggests ways in which instructors
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should help students at each level of activity. Additionally, the paper presents examples of varying levels of
inquiry-related activities available on Algodoo. It also discusses the advantages and disadvantages of performing
inquiry-based activities on Algodoo and suggests ways of enhancing the learning achieved through this platform.

Key words: optics, inquiry, simulation
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Table 2. Analysis Framework
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diagrams reproduced by pre-service teachers using Algodoo.
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Fig. 2. Verification experiment; (a) represents the material of the case about refraction angle according to refractive index, (b) represents

the material of the case about refraction angle according to the wavelength of the light in a prism, (c) represents the material

of the case about chromatic aberration according to refractive index.
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and the spherical aberration according to the shape of the lens.
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Fig. 4. Verification experiment; (a) represents the material of the case about refraction angle according to refractive index, (b) represents
the material of the case about refraction angle according to the wavelength of the light in a prism, (c) represents the material

(d

of the case about chromatic aberration according to refractive index.
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