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Generality and specificity of cognitive control: research logics and debates
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Abstract: As a high-level cognitive function of actively regulating human behaviors, cognitive control plays essential roles in conflict
processing, working memory, decision making and so on. However, it is still under debate whether a universal cognitive control mech-
anism underlies the processing of various conflicts. Many existing theories tend to hold that cognitive control is domain-general; how-
ever, this view has been challenged by recent empirical studies. The logics of studying generality/specificity mainly include transfer-
ability, parallel comparison, correlation and resources competition, ezc. Current empirical findings support that cognitive control is
domain-general, domain-specific or both, respectively. To tackle this controversy, future studies about cognitive control can be per-
formed from the perspectives of life-span development, the dynamic brain network, combination of multiple logics, causal relation-

ship from brain injury, computational modeling, cognitive flexibility and functional connectivity.
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Table 1. Categories of different logics
View Logic Limitation & solution Example
Transferability If trial n—1 influences trial n when There can be many influence Lietal,2015%"
there is type/modality switch, it factors, such as bottom-up
should be general processing and factors in conflict adaptation. Yang et al., 2017
vice versa. Pseudo-random sequences
can remove the influence.
Parallel Common phenomenon should Comparability is hard to Liu et al., 2004 *7
comparison be found in different cognitive guarantee; Combination of
control tasks for a general comparing conditions in Wang et al., 2014
processing; otherwise specific one task makes better
phenomenon indicates specificity. comparability.
Correlation The correlation between two Correlation indicates depen- Liu et al., 2004 ©7
analysis cognitive control tasks is examined. dence, but no correlation is
Positive correlation reveals a not necessary indicating in- Spagna et al., 2015 ™Y
general processing and vice versa. dependence. Be cautious in
interpreting uncorrelated results.
Competition/ Dual-task is used to test whether Only can be used when dual- Liu et al., 2010 **
allocation parallel processing of two tasks task design can be achieved.
of cognitive are possible. The dual-task cost
resource indicates competition of the same

resource, supporting general pro-

cessing and vice versa.
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Fig. 1. Schematic diagram illustrating the relationship between
conflict similarity and the generality & specificity of cognitive
control. The colored matrices show the representations of different
conflicts, and the black vertical string represents the boundary
between conflict As and Bs. In addition, long and short arrows

show conflict adaptation effects occur or not, respectively.
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