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English Abstract

Investigating Scientific Modeling Skills in Secondary High School
Students

Mojtaba Jahanifar*, Fatemeh Dehghani**

“Model” is one of the most important concepts in science, and modeling is an essential
skill in science education. This qualitative research aimed to explore the modeling skills
of secondary high school students in science, including physics, chemistry, and biology.
Semi-structured and in-depth interviews were used to explore the relationship between
meta-modeling knowledge, on the one hand, and content knowledge of physics,
chemistry, and biology and the level of meta-modeling learning (modeling competence)
in 10 secondary high school science students in Iran. Even though the official science
curriculum in Iran does not include scientific modeling skills, all the interviewees showed
low levels of modeling competencies. The level of modeling skills was not related to
content knowledge and subject matter (i.e., physics, chemistry, and biology), but the way
to use models and the purpose of using them depended on content knowledge. The
findings showed that the role of scientific models in science education was neglected in
the science curriculum. Despite the limited and implicit use of models by students to
describe, hypothesize, argue, and predict phenomena, students had little knowledge about
those models since meta-modeling skills were not included as part of the learning
objectives in science courses (i.e., physics, chemistry, and biology). To improve students’
modeling skills, it is recommended that students be supported in the classroom while
employing models and be provided with more learning opportunities for modeling.
Furthermore, teachers should be encouraged to pay more attention to the role of models
in science learning and education. Also, science curriculum developers need to include
modeling skills in the curriculum. Implementing the above recommendations can help
students develop their modeling skills manifested in improved scientific reasoning,
prediction, and problem-solving.

Keywords: meta-modeling knowledge, modeling, modeling competencies, modeling
skills, science education
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