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experiments 1 and 2 in Zhang and Yang (2014) are
also plotted for comparisons. Among the six observers
in Liang et al. (2015), two actually showed nearly
complete learning transfer (TIs ¼ 1.00 and 0.93,
respectively), three showed about half learning trans-
fer (TIs ¼ 0.59, 0.60, and 0.43, respectively), and one
showed negative learning transfer (TI ¼�0.71).

We compared the transfer effects in Liang et al.
(2015) and in Zhang and Yang (2014), which overlap
greatly as shown in the two plots of Figure 1. There
was no significant difference of TI values between
Liang et al. (2015) and our experiment 1 (t ¼ 0.42, df
¼ 10, p ¼ 0.68, unpaired two-tailed t test). Neither
was the difference between Liang et al. (2015) and
our experiment 2 (t ¼ 1.66, df ¼ 10, p ¼ 0.13,
unpaired two-tailed t test). Therefore, the null
hypothesis that two studies produced the same
amount of learning transfer cannot be rejected by the
current data.

A more constructive way to look at the data from
both studies is to pool them together to increase the
power of the statistical analysis and obtain a more
precise estimate of the double training effect. The mean
TI index from all 18 observers, including those in
experiments 1 and 2 of Zhang and Yang (2014) and in
figure 2 of Liang et al. (2015) is 0.77 6 0.17. In
addition, we have run additional six observers in a
separate experiment with identical procedures except
that the transfer direction was orthogonal to the
trained direction (Xiong, Xie, & Yu, 2016). When these
six observers’ data are included to increase the number
of observers to 24, the mean TI ¼ 0.78 6 0.13, similar
to the mean from 18 observers but with smaller error
bars (p , 0.001 when compared to TI ¼ 0, and p ¼
0.037 when compared to the baseline TI in experiment
1 in Zhang and Yang, 2014). These results demonstrate
that double training indeed is able to enable substantial
transfer of motion direction learning to untrained
directions.
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