
Author’s Accepted Manuscript

Identification of task sets within and across
stimulus modalities

Jongwan Kim, Douglas H. Wedell, Svetlana V.
Shinkareva

PII: S0028-3932(18)30116-7
DOI: https://doi.org/10.1016/j.neuropsychologia.2018.03.023
Reference: NSY6726

To appear in: Neuropsychologia

Received date: 20 July 2017
Revised date: 6 February 2018
Accepted date: 19 March 2018

Cite this article as: Jongwan Kim, Douglas H. Wedell and Svetlana V.
Shinkareva, Identification of task sets within and across stimulus modalities,
Neuropsychologia, https://doi.org/10.1016/j.neuropsychologia.2018.03.023

This is a PDF file of an unedited manuscript that has been accepted for
publication. As a service to our customers we are providing this early version of
the manuscript. The manuscript will undergo copyediting, typesetting, and
review of the resulting galley proof before it is published in its final citable form.
Please note that during the production process errors may be discovered which
could affect the content, and all legal disclaimers that apply to the journal pertain.

www.elsevier.com/locate/neuropsychologia

http://www.elsevier.com/locate/neuropsychologia
https://doi.org/10.1016/j.neuropsychologia.2018.03.023
https://doi.org/10.1016/j.neuropsychologia.2018.03.023


Identification of task sets 1 

 

Identification of task sets within and across stimulus modalities  

Jongwan Kim
*
, Douglas H. Wedell, Svetlana V. Shinkareva 

 

Department of Psychology, University of South Carolina, Columbia, USA  

 

 

 

*Corresponding Author: Jongwan Kim, Department of Psychology, University of Maryland, 4094 

Campus Dr, College Park, MD 20742, USA. Email: kim253@umd.edu  

Abstract 

Previous studies have shown that task sets can be identified from functional magnetic resonance 

imaging (fMRI) data. However, these results may be partially confounded by differences in stimulus 

features associated with the different tasks. We disentangle stimulus modality and task features by 

presenting the same stimulus while varying task, and conversely, presenting different stimuli using the 

same task. Analyses were conducted on fMRI data previously collected on twenty participants who 

made either affective or semantic judgements of the same music pieces or the same silent video clips 

(Kim et al., 2017). Holding stimuli constant, task set was identified from fMRI data across individuals 

from both task activation data and functional connectivity data. Thus, we were able to identify 

whether participants made affective or semantic judgments when exposed to identical stimuli based 

on the task activation and functional connectivity data from other participants. Moreover, task set was 

successfully identified for cross-modal prediction in which stimuli in the training set bore no 

resemblance to those in the test set (e.g., using videos data to predict task for music data). Brain 

regions that were sensitive to tasks irrespective of sensory modality were identified by univariate and 

searchlight analyses of fMRI data. Consistent with a frontal-parietal network, middle frontal gyrus, 

inferior parietal gyrus, mid-cingulate cortex, and superior temporal sulcus were found to be key 

regions distinguishing the two task sets. 
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