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Abstract:

This study examined the roles of cognitive-affective factors in promoting conceptual change, focusing on the
interactions among text structures, prior knowledge, motivation, and cognitive loads. Inaccurate prior knowledge can
impede learning, and refutational texts have been shown to facilitate conceptual change by explicitly confronting
misconceptions and presenting scientifically accurate explanations. Drawing on the Conceptual Change Model, the
Cognitive Reconstruction of Knowledge Model, the Knowledge Revision Components framework, and Cognitive Load
Theory, this study investigated how refutational and expository texts influence learners’ intrinsic, extraneous, and
germane cognitive loads, conceptual understanding, and conceptual change. Additionally, learners’ topic interest and
prior knowledge were examined to better understand these effects of text structures. Using a controlled
experimental design, data were collected from learners exposed to different instructional texts and analyzed to
explore the interplay between instructional design and individual learner characteristics. Results from this study
showed that topic interest positively predicted post-test knowledge and conceptual change, whereas prior
knowledge showed no significant associations. Cognitive load effects differed by text structure: in the refutational
text condition, intrinsic and extraneous cognitive load negatively predicted learning outcomes, while germane
cognitive load positively predicted both post-test knowledge and conceptual change. These findings suggest that
text structure moderates the impact of cognitive loads on learning, highlighting the role of germane load in
promoting learning in refutational texts. Findings from this study provide theoretical insights into the mechanisms
underlying refutational texts and conceptual change and offer practical implications for designing instructional
materials that optimize cognitive processing and foster motivation, ultimately supporting accurate knowledge

construction in science education.
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