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Overview 

Technology has had a profound impact on science teaching. Educational technology delivers 
fundamental innovative changes that can be integral to achieving significant improvements in 
teaching and student understanding. Technologies have caused a paradigm shift in education 
away from a one-way flow of information (the teacher as the sage on the stage) to a collaborative 
interactive traffic of information and teaching between students and the teacher. Supporting both 
teaching and learning, educational technology can infuse classrooms with digital learning tools, 
such as computers and hand held devices; expand experiences, and learning materials; build 21 
century skills; increase student engagement and motivation; and accelerate student learning. It 
can also be used to increase course offerings, and support learning anywhere and anytime. 

Educational technology developers are creating online educational resources and other 
technologies that can increase educational productivity, e.g., by accelerating the rate of learning. 
Developers and researchers alike can draw on findings from education research studies and from 
practice guides written to orient them to best practices available for learning. Conceptual, 
physical, and computation modeling are practices by which scientists create and communicate 
understanding of science systems. Online simulations can represent and permit investigations of 
causal, temporal, and spatial relationships in science phenomena. Simulations can also help 
students build mental models of scientific domains and allow students to visualize concepts that 
appear on textbooks or hear from their teachers in lectures. Games can be used to engage 
students to explore scientific principles in open exploration environments more amenable to 
learning that normal classroom activities. Multiple forms of representations can be leveraged in 
these online materials to allow greater opportunity for students of varying language fluency and 
differing learning styles better access to the science materials and to express what they 
understand about scientific phenomena. The technology also enables teachers to quickly assess 
student understanding through formative assessment. Instruction materials that include a form of 
formative assessment driven both with and without intelligent tutoring systems to provide 
feedback are also a key target for educational technology developers. 

Need 

As the world becomes more technologically advanced, the need for computational reasoning and 
problem solving intensifies. Science proficiency is one of the major gateways for access to 
college, citizenship and economic access, and educators need access to instructional tools that 
will improve scientific understanding. According to Achieve, Inc., there is an expectation gap—a 
sizeable gap between what students knew leaving high school and the actual knowledge and 
skills they need to be successful in college and careers. In 2015, thirty-four percent of eighth-
grade students performed at or above the Proficient level on the National Assessment of 
Educational Progress (NAEP) science assessment, which was 2 percentage points higher 
compared to 2011, the previous assessment year. Twenty-two percent of twelfth-grade students 
performed at or above the Proficient achievement level in science.  

High school honors classes, Advanced Placement classes, International Baccalaureate and dual 
enrollment are four common programs that offer exposure to rigorous science curriculum that 


