How Science Thinks

Science can be viewed as a complex system. It is apparently complicated; shaped by strong interactions between diverse components; and displays emergent, often unexpected collective outcomes. Here, I explore how the complex network of science provides a substrate on which a scientist–-and indeed science as a whole-–“thinks". Modeling science as a dynamic hypergraph, I show how the structure of past research allow us to predict the future. I also show how science “changes its mind”—how science has become more risk-averse and less efficient at discovery as measured by the sources of discovery that lead to high citations and awards. I also uncover the special role that methods play in integrating science. Much more efficient strategies for mature fields involve more individual risk-taking than the structure of modern scientific careers supports and I show how publication of experimental failures and investment in alternative paths of discovery could substantially improve the speed of discovery. Finally, I show how ambiguous expression in science and scholarship gives rise to greater social integration and less fragmentation among those who reference them, drawing competing interpretations into conversation with one another. I explore the implications of these findings for machine science--the expanded use of computation from analysis to hypothesis generation and scientific imagination. 

