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The author analyzed eye movements and brain activity during program
comprehensions, such as source code reading and design document reading. In the experiment,
participants were given a task to estimate the implementation strategy that realizes the specified
requirement, a task to understand the program®s operation based on the source code and the design
document, and a task to judge the presence/absence of failures. During each task, the authors
recorded brain waves and eye movements.

As the result of four experiments shows that the power spectrum of alpha and beta waves differs when
a programmer succeeds in estimating implementation strategy, understood a program operation, and
determines the program contains the failure or not. Also, the authors found that the success/failure
of program comprehension can estimate with high accuracy by machine learning that uses time-series
changes of alpha wave and eye movement toward source code as features.
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1 4
(%) (%)
all 0.852 88.8 46.3 0.315
success 0.880 81.1 - -
failure 0.828 104.8 - 0.586
easy 0.813 66.7 87.5 -
difficult 0.868 105.6 28.9 0.447
A 0.875 92.8 375 0.375
B 0.727 85.1 27.3 0.273
C 0.636 94.1 455 0.273
D 1.000 79.1 61.5 0.385
E 1.000 94.4 54.5 0.273
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