
https://www.researchgate.net/publication/331377161_Testing_a_Cognitive_Control_Model_of_Human_Intelligence?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_2&_esc=publicationCoverPdf
https://www.researchgate.net/publication/331377161_Testing_a_Cognitive_Control_Model_of_Human_Intelligence?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_3&_esc=publicationCoverPdf
https://www.researchgate.net/project/Human-attentional-networks?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/project/Alterations-in-gray-matter-volume-due-to-unilateral-hearing-loss?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_9&_esc=publicationCoverPdf
https://www.researchgate.net/?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_1&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alfredo_Spagna?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alfredo_Spagna?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Columbia_University?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Alfredo_Spagna?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tingting_Wu10?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tingting_Wu10?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/City_University_of_New_York-Queens_College?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tingting_Wu10?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Qiong_Wu99?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Qiong_Wu99?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/Capital_Normal_University?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Qiong_Wu99?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Caiqi_Chen?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_4&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Caiqi_Chen?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_5&_esc=publicationCoverPdf
https://www.researchgate.net/institution/South_China_Normal_University?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_6&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Caiqi_Chen?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_7&_esc=publicationCoverPdf
https://www.researchgate.net/profile/Tingting_Wu10?enrichId=rgreq-0d4e086eb1ff2a402aaaf88a04e8b97a-XXX&enrichSource=Y292ZXJQYWdlOzMzMTM3NzE2MTtBUzo3MzEzMjg1ODg4MjA0ODBAMTU1MTM3MzczMTE4NA%3D%3D&el=1_x_10&_esc=publicationCoverPdf


https://doi.org/10.1038/s41598-019-39685-2
mailto:jin.fan@qc.cuny.edu
mailto:jin.fan@qc.cuny.edu


https://doi.org/10.1038/s41598-019-39685-2


https://doi.org/10.1038/s41598-019-39685-2


https://doi.org/10.1038/s41598-019-39685-2


https://doi.org/10.1038/s41598-019-39685-2


https://doi.org/10.1038/s41598-019-39685-2
http://englelab.gatech.edu/tasks.html


https://doi.org/10.1038/s41598-019-39685-2


https://doi.org/10.1038/s41598-019-39685-2


https://doi.org/10.1038/s41598-019-39685-2


https://doi.org/10.1038/s41598-019-39685-2


https://doi.org/10.1038/s41598-019-39685-2


https://doi.org/10.1038/s41598-019-39685-2


https://doi.org/10.1038/s41598-019-39685-2


https://doi.org/10.1038/s41598-019-39685-2
https://doi.org/10.1016/j.tics.2005.03.005
https://doi.org/10.1016/j.tics.2010.01.004
https://doi.org/10.1038/s41562-017-0282-3
https://doi.org/10.1037/h0076163
https://doi.org/10.1016/s0079-6123(07)00020-9
https://doi.org/10.1016/s0079-6123(07)00020-9
https://doi.org/10.1146/annurev-psych-113011-143750
https://doi.org/10.1037/0033-2909.131.1.30
https://doi.org/10.1027/1614-0001.27.2.57
https://doi.org/10.1037/a0034221
https://doi.org/10.1006/cogp.1999.0734
https://doi.org/10.1037/0096-3445.133.1.101
https://doi.org/10.1016/j.intell.2014.05.007
https://doi.org/10.1016/j.intell.2014.05.007
https://doi.org/10.1016/j.intell.2009.12.003


https://doi.org/10.1038/s41598-019-39685-2
https://doi.org/10.1027/1614-0001.30.4.194
https://doi.org/10.1016/j.intell.2017.01.006
https://doi.org/10.3389/fnhum.2014.00680
https://doi.org/10.1016/j.bandc.2013.05.004
https://doi.org/10.1016/j.bandc.2013.05.004
https://doi.org/10.1038/srep34025
https://doi.org/10.1093/cercor/bhx127
https://doi.org/10.1093/cercor/bhx127
https://doi.org/10.1016/j.bbr.2015.04.031
https://doi.org/10.1037/a0017767
https://doi.org/10.1016/j.bandc.2009.02.002
https://doi.org/10.1016/j.bandc.2009.02.002
https://doi.org/10.3389/fpsyg.2015.00065
https://doi.org/10.3389/fpsyg.2015.00065
https://doi.org/10.1162/jocn_a_00554
https://doi.org/10.3389/fnhum.2011.00016
https://doi.org/10.1037/0278-7393.33.3.615
https://doi.org/10.1037/0096-3445.134.3.368
https://doi.org/10.1016/j.intell.2008.01.007


https://doi.org/10.1038/s41598-019-39685-2
https://doi.org/10.1523/JNEUROSCI.0536-12.2012
https://doi.org/10.1016/j.intell.2008.07.007
https://doi.org/10.1038/nn.4135
https://doi.org/10.1017/S0140525X07001185
https://doi.org/10.1016/j.neuroimage.2014.09.055
https://doi.org/10.1002/cne.24402
https://doi.org/10.1002/cne.24402


https://doi.org/10.1038/s41598-019-39685-2
http://creativecommons.org/licenses/by/4.0/
https://www.researchgate.net/publication/331377161

	Testing a Cognitive Control Model of Human Intelligence
	Material and Methods
	Participants. 
	Measurement of intellectual ability. 
	Wechsler adult intelligence scale - fourth edition (WAIS-IV). 

	Measurements of cognitive control. 
	The backward majority function task-masked (MFT-M). 
	The attention network test-revised (ANT-R). 

	Measurements of working memory. 
	Spatial and verbal N-back tasks. 
	Working memory complex span tasks. 

	Procedure. 
	Data analysis. 

	Results
	Correlation among the composite scores of the WAIS-IV and all task performance. 
	Structural equation modeling results. 

	Discussion
	Acknowledgements
	Figure 1 Schematic of the backward majority function task-masked (MFT-M).
	Figure 2 Schematic of the revised attention network test (ANT-R).
	Figure 3 Schematic of the spatial and verbal N-back tasks.
	Figure 4 Schematics of the working memory span tasks.
	Figure 5 Structural equation model with general intelligence (IQ), cognitive control (CC), and working memory (WM) as latent variables.
	Figure 6 Structural equation models with cognitive control and working memory as latent variables.
	Figure 7 Structural equation model with WM and CC as latent variables.
	Table 1 Mean, standard deviation (SD), and range for the indices of behavioral tasks and composite scores of the WAIS-IV.
	Table 2 Pearson’s correlation coefficients (and Bayes Factor values) among all IQ, CC, and WM measures.
	Table 3 Fit indices for all models.




