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Abstract

The relationship between concurrent multitasking and task switching has been an
important question receiving relatively little attention. Empirical findings regarding this
question were inconsistent but some studies simply assumed the existence of a general
multitasking limitation when they were referring to multitasking performance. The
present study adopted an individual differences approach to examine the relations among
multiple paradigms of concurrent multitasking and task switching. Participants (N = 220)
were tested on six multitasking paradigms including a Psychological Refractory Period
paradigm, a dual-task paradigm, a simulated driving paradigm, a typical task-switching
paradigm, a task-switching paradigm with 2:1 mappings between cues and tasks, and a
task-switching paradigm with problem states requirement. After discarding the data from
19 outliers, the correlation matrix (N = 201) of ten multitasking costs was used for an
Exploratory Factor Analysis. Three common processing limitations were extracted and
interpreted as processing limitations in production rule testing, task-set retrieval, and
task-set reconfiguration. The three multitasking limitations appeared to be respectively
associated with the limitations of the central procedural resource, the declarative module,
and the goal buffer described in the threaded cognition framework. Further correlation
analyses with secondary measurements found that the production rule testing cost was
negatively correlated with processing speed and video game playing experience; the task-
set retrieval cost was negatively correlated with intelligence, processing speed, and
working memory capacity; and the task-set reconfiguration cost was negatively correlated
with working memory capacity. Gender differences in multitasking were also examined,

and males were found to outperform females in efficiency of production rule testing



while, females showed a trend with lower costs in task set retrieval and reconfiguration.
Results suggest that a general multitasking factor may not exist and the three factors were
not organized according to paradigms, as a dual-task paradigm could also involve task set
retrieval costs. Researchers should take into considerations of all the three aspects of

multitasking in conducting research, assessing multitasking abilities, and delivering

multitasking training.



