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Abstract Despite brain functions decline with age in the elderly, the brain maintains a certain degree of
plasticity which can delay this process through cognitive training. Various cognitive trainings were tested in
studies, including strategy training, cognitive processes based training, and multidimensional cognitive training.
Recently, computerized cognitive training is becoming the focus of this area because of its universal potential of
application. Previous studies have identified the effectiveness of cognitive trainings, but some vital issues remain
unclear. For example, to what extent cognitive trainings can help benefit cognition of the elderly and which kind
of training is the most beneficial to the specific cognitive ability. To better understand the effectiveness of
cognitive trainings and the way they work, this paper reviewed the studies of neural mechanisms of cognitive
trainings and the related theoretical models. SMRI studies find that cognitive trainings can alter the structure of
the brain, thus delaying or resisting the cognitive decline with age. Functional MRI studies also find that cognitive
trainings help improve cognition functionally in both rest state and task-related state. Based on the perspective of
compensatory and magnification, several theory models were established to interpret these findings, including
HAROLD model, CRUNCH model, Lovden's model, STAC model and Belleville's Interactive model.
Compensatory perspective focuses the individual differences within the same age range and proposes that
cognitive trainings benefit the elderly with lower cognitive ability better, while magnification perspective
emphasizes the differences between the youth and the elderly and puts forward that cognitive trainings magnify
these differences (cognitive trainings benefit individuals with higher cognitive ability better). At present, there is
no consistent conclusion about the two perspectives, and more studies are needed to reconcile the contradiction. In
addition, it is beneficial for the application of cognitive trainings in the future to use brain image techniques to
examine the effectiveness of cognitive trainings, to carry more studies on computerized cognitive trainings and to

adopt more rigorous experimental design is beneficial to the application of cognitive trainings in the future.

Key words older adults, cognitive training, brain plasticity, neural mechanisms
DOI: 10.16476/j.pibb.2018.0147

# This work was supported in part by grants from The National Natural Science Foundation of China (31600904, 31700973), Humanities and Social
Science Research Project of Hubei Provincial Education Department (18Q017) and Beijing Key Labortory of Applied Experimental Psychology.

## Corresponding author.

Tel: 18627838661, E-mail: yinshufeil21@163.com

Received: May 14,2018 Accepted: August 3,2018



