virtual learning adventure
Sci-Ops is a skills-based educational game that teaches students Chemistry and Physical
Science concepts through a turn-based strategy game (like chess). Integrating multiple
modes of instruction (videos, simulations, text and story-driven content) within a cohesive
and immersive learning experience, and infused with real-world context and technologies,
the game connects learning to in-demand STEM careers and education pathways.
Players are motivated to develop mental models of core concepts, learn essential
terminology, and understand critical formulae. Players then make use of this knowledge
through high-level decision making (e.g., balancing tradeoﬀs in equipment upgrades and
taking strategic action in-game) in an engaging format that promotes self-paced learning.
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Study Design
In the Spring of 2019, Plasma Games conducted in-class pilots with nearly 5,000 students
and 71 teachers pilots in 48 schools across 12 counties in North Carolina. The sample
extended from 7th grade science through 12th grade AP Chemistry, and is reasonably
representative of North Carolina’s and America’s students. The study included pre-test surveys
of students and parents 2-weeks out; a 30-minute in-class demo of Sci-Ops; and post-test
surveys of students and teachers.
Surveys included NC Department of Public Instruction end-of-course (EoC) chemistry questions,
measures of psychological motivation, and self-reporting of feedback on the game for liking.
Surveys and data collection were conducted with consultation from researchers at North
Carolina State University, who independently analyzed the data.
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Addressing equity & Diversity
Students of all genders, races and socioeconomic status showed learning gains,
improvements in self-eﬃcacy, and enjoyed playing Sci-Ops in their classroom. In
addition, females showed greater gains in self-eﬃcacy (+3.6% vs. 2.8% for all students)
and African American students showed the greatest gains in Chemistry interest (+6.3%).
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