Salome Flegr
TU Dresden

Keynote Title

Making the invisible visible — how dynamic and interactive visualizations (simulations)
promote conceptual understanding in science education

Abstract

Conceptual understanding is one of the main goals in science education. However, given the
sometimes complex or intangible nature of science topics, conceptual understanding is not
always easy to achieve. One way of fostering conceptual understanding in learners is to make
use of the instructional strategy of inquiry-based learning. This means that learners perform
instructional physics experiments to investigate certain relationships and processes by
themselves, guided with appropriate scaffolds and cognitively activated by accompanying
tasks. To support students’ learning from experiments even more, accompanying
visualizations can be used to model conceptual aspects and allow learners to access important
information for their knowledge construction more easily. Especially dynamic and interactive
visualizations (also called “simulations for learning”) provide opportunities for self-paced
investigation and inquiry within the simulation. When students perform both real experiments
and simulated experiments, the different formats support the connection between practice and
theory and can help learners to build deeper conceptual understanding of the respective
science topic. In this talk, I will give an overview of the important role that visualizations can
play for conceptual understanding in physics and showcase some examples from my previous
and current research on this topic, ranging from traditional computer simulations to
visualizations with Augmented and Virtual Reality. Topics in my current research focus
include well-designed media comparison studies, instructional design studies, studies with a
focus on students’ individual differences, and studies on how to optimally sequence and
orchestrate different multimedia learning environments.
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