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Preparing Science Teachers for the 21st Century: A U, S. Model for
Research-Informed STEM Education

Kathleen Koenig, Helen Meyer

(1. Department of Physics, University of Cincinnati;

2. College of Education, Criminal Justice, and Human Services, University of Cincinnati)

Abstract: As the need for a scientifically literate society grows, K—-12 science education reform has
become a national priority in the United States, with teacher preparation playing a
critical role in its success. This paper provides an overview of U. S. teacher
preparation, emphasizing how national initiatives, such as the adoption of the Next
Generation Science Standards (NGSS), have influenced efforts to improve STEM
education. Despite these reforms, significant variation persists in the structure,
content, and quality of teacher education programs across states. As a result, this paper
explores how national standards and research-informed frameworks can be used to guide
teacher preparation and strengthen science instruction from early childhood through
secondary education. Particular attention is given to a model teacher preparation
program at a U. S. university that integrates disciplinary content, pedagogical content
knowledge, and practice-based experiences. The program emphasizes inquiry-based
learning, technology integration, and culturally responsive pedagogy. Using a sample
unit on forces and motion, the paper illustrates how curriculum can be designed to
support conceptual understanding and improve the quality of science instruction among
pre-service teachers. To support international educators and policymakers, the paper
includes resources on U. S. licensure systems and links to professional organizations and
Colleges of Education.

Key Words: pre-service education for science teachers; research-oriented teacher education; STEM

education; U. S. science teacher; licensing system
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