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Neural Mechanism of Automated Response in Scientific
Innovation Problems Solving: Inspiration Revisited

Zhu Haixue', Zhang Qinglin®
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Abstract When scientists encounter an invention problem that they have thought for a long time but have found no sally port, they may come across
a prototype superficially irrelevant to the problem and catch inspiration from the prototype for solving the problem. The inspiration is an important part
in insight study and the study of inspiration is hardly to catch. How to catch inspiration and why scientists can see what others cannot (catch inspiration
from the irrelevant prototype)? This is still an interesting topic on which this study focuses.

In this study, we selected 40 scientific invention problems (SI, to which scientists have actually undergone but college students did not know the
answers) to explore neural mechanism of automated response in scientific innovation problems solving. Each problem consisted of a heuristic prototype
and the corresponding contextual question. The modified learning-test two-phase paradigm and five (heuristic prototypes) - five (contextual questions)
were used. In the scanner, 40 test SI problems were presented in an event-related design in two separate blocks. Each stimulation was initiated by a
“+” at the center of the screen for 2~6s. Firstly, five contextual questions were randomly presented at the center of the screen and recycled five times
for 14s. The participants were instructed to press “1” key quickly once they familiarized the goal of the problem. After that, five heuristic prototypes
were randomly presented at the center of the screen for 12s. Participants were asked to associate a presented prototype with a scientific problem that
the students familiarized before. They were instructed to press “1” key quickly once these were associated. Subsequently, the problem (only without
context) was presented for 12s, during which the participants were asked to resolve the problem. They were instructed to press “1” key if they found
the answer. They should write the answer in a questionnaire after the experiment finished. After scanning, the participants were asked to complete a
questionnaire that included all the problems in the formal test and rewrite the answer they thought out in the scanner and complete Williams’ creative
tendency test.

According to behavioral response in the scanner and written questionnaire answers, the accuracy rates for the tasks was 81.7% (SD = .093).
Through the contrasts between the heuristic prototype and contextual question, the fMRI data showed that the left/right middle occipital gyrus, left
medial frontal gyrus, left thalamus, left precentral gyrus, left precuneus and left middle temporal gyrus were more active. This result showed that
college students could associate the scientific problems with the related prototypes. Moreover, the correlation analyses revealed a positive correlation
between the mean B-values for only the left middle temporal gyrus and creative tendency scores. Also, the activation intensity of left middle temporal
gyrus in the contextual problems were significantly negatively correlated with their elicitation.

These results of the left middle temporal gyrus further confirmed that the left middle temporal gyrus might be the important region for automated
response..

Key words automatic response, insight, scientific innovation, left middle temporal gyrus



