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•  The 3 training groups showed 
significant improvement on their 
respective near transfer tasks, 
illustrating the effectiveness of training  

 
•  While the 3 groups were similar before 

training, after training the DNBT group 
showed increased frontal alpha power 
compared to both other groups after 
training 

 
•  The DNBT group showed a significant 

increase in frontal alpha power from 
before to after training, whereas the 
PRO and SST groups did not 

 

The underlying neural mechanism 
supporting training-related 

improvement in WM is changes in 
alpha oscillatory activity 

•  Working memory (WM) is the ability to 
hold task-relevant information in mind 
over brief delays 

 
•  Recent work has suggested that this 

critical skill can be improved with 
training (review: Morrison & Chein, 2011; 
meta-analysis: Au et al. 2015) 
•  However, training outcome differs 

across studies, perhaps due to use of 
different training tasks 

•  And the neural mechanisms 
underlying WM training are unclear 
(review: Buschkuehl et al. 2012) 

 
•  Recent evidence suggests that 

oscillations in the alpha range (8-13Hz) 
are involved in WM maintenance (review: 
Roux & Uhlhaas 2013) 
•  Specifically, increased frontal alpha 

power is involved in top-down 
modulation of attention and WM 
performance (Zanto et al. 2011; 
Sauseng et al. 2005; Palva et al. 2011) 

 

•  Dual N-back training caused an 
increase in frontal alpha power 
compared to our other groups 

 
•  These results suggest that the neural 

mechanism underlying WM 
improvement following DNBT is 
enhanced top-down modulation of 
attention via frontal alpha 
oscillations  

Method 
•  Dual N-back Training (DNBT) group 
•  N=20 

•  Symmetry Span Training (SST) group 
•  N=22 

•  Permuted Rule Operations (PRO) group 
•  N=19 
•  Active (non-WM) control group 

•  Participants completed 4 weeks (10 hours) 
of adaptive training between pre- and post-
training EEG sessions 

•  EEG data were analyzed using time 
frequency analysis and cluster-based 
permutation tests implemented in Fieldtrip 
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Conclusions 

LOCATION TRIALS 
(left): Participants 
maintained the 3 

locations of the colored 
circles in WM.  

RELATION TRIALS 
(right): Participants 
maintained the 3 
spatial relations 
(relative vertical 

relationship between 
the 3 circles) in WM. 
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Relation WM 

Sample Delay 

Test 

500ms 2000ms 

1500ms 

Yes Yes 

No No 

Group x Session (Post vs. Pre) 

n.s.  
interaction 

p<0.05  
interaction 

p<0.05  
interaction 

p<0.05  
interaction 

Post-hoc Contrasts 

DNBT 

Post vs. Pre Within Group Contrasts 

PRO 
n.s. 

POST-TRAINING 

p<0.05  

Locations 
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PRO 
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Relations 
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PRE-TRAINING 

SST 
n.s. 

Post > 
Pre 

Pre > 
Post 

t-stat 

DNBT vs. PRO 
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DNBT vs. PRO 
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