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Abstract

The presented master's thesis, titled “The Importance of Sketches in the Learning Process of
Natural Sciences — The Case of Fourth Grade Students,” is based on design-based research and
encompasses a cyclical process of educational interventions. The thesis discusses the methods
and experiences through which elementary school students attempt to visualize and
comprehend scientific processes using sketches.

Within this research, an educational design was developed, grounded on two theoretical
components: Inquiry-Based Science Education (IBSE) and Allan Paivio’s Dual Coding Theory
(DCT). As part of the qualitative research design, a teacher’s guide, a student book, worksheets,
and an experimental kit were created, along with the educational design according to which
the interventions were planned and implemented. The developed educational design was
gradually tested in the classroom over several cycles. At the initial stage, the research team
observed the existing learning process, followed by the planning and implementation of six
interventions. Throughout the implementation process, the team continuously monitored and
analyzed the results, based on which the educational design was progressively refined.

To assess the effectiveness of the design, interviews were conducted with the project leader at
two points—before the interventions (pre-interview) and after their completion (post-
interview). Additionally, the sketches created by the students were evaluated as significant
research data, and based on the findings, an updated design was developed.

The use of the methodological design yielded some positive results, particularly with several
students who showed noticeable progress. However, its overall effectiveness across the class
was lower than expected, indicating that the model still requires refinement and further

research to reveal its full potential and application boundaries.

Keywords: design-based research, science education, sketch, visual thinking, inquiry-based

learning, dual coding theory, elementary education.



