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• Introduction – Hypothesis, critical analysis towards 
prior studies, predictions, possible outcomes

• Results – How procedure took place, description of 
results and what they tell us

• Discussion – How results differ form other studies, 
what we can conclude more firmly about intelligence 
improvement after working memory training



Objective

• Purpose of experiment - to be able to answer: 
“Does repeated practice on an adaptive dual n-

back task transfer to, and actually cause, 
improvements in intelligence, multitasking and 

WM capacity?”



Introducing past study, and their findings

Susanne Jaeggi

Dual n-back accuracy positively correlates with performance on fluid 
intelligence tests (Jaeggi et al., 2008).

‘Trained subjects exhibited significantly larger gains on an intelligence 
test in comparison to no contact control subjects who did not perform 
any intervention practice, between the pre and post mid sessions.’

Criticism from recent study on Jaeggi et al 
(2008):
• Data collapsed across different transfer tests 

administered under different time limits.
• There were procedural differences across the 

four studies.
• Patterns of transfer differed across four 

studies.
• Individual studies based on very small 

samples.

What Redick et al (2013) have changed 
as result:
• Included diverse samples. 
• Several transfer measures.
• Placebo (active control) group.
• Transfer sessions increased to 3.



Predictions – What might happen
A: Groups trained via dual n-back 
practice seen improvements in fluid 
intel relative to both visual search 
practice and no contact.

B: Visual search practice produces 
improvement relative to no contact 
group – Dual n-back training builds 
greater improvement.

C: Both dual n-back and visual search 
training increases fluid intel relative to 
no contact.

D: null hypothesis – none of the groups 
show intel test improvement.













Discussion

• Performance improvements on dual n-back and visual 
search tasks, but no positive transfer to intelligence, 
multitasking, working memory (WM) capacity & 
perceptual speed tasks.

• No evidence of dose-dependent relationship between 
amount of dual n-back training and fluid intelligence 
gains - compared to Jaeggi et al. (2008) findings of big 
improvement from pre- to post-test.



WM Training and Transfer to Fluid Intelligence

• Review by Morrison & Chein (2011) – 4 studies reporting significant 
transfer to reasoning and intelligence, 3 studies reporting no significant 
transfer, one study reporting significant transfer to some intelligence 
measures.

• But small sample sizes (n=3/4), some subjects reused, unwitting bias from 
file-drawer problem.

• Age – older adults/developmental ages/patients  most show no transfer.
• Meta-analysis by Melby-Lervag & Hulme (2012) – few studies show 

evidence of transfer from  WT training to fluid intelligence, age not 
significant.

• Data from this study congruous – no transfer when compared to no-
contact control or active-control group.



Limitations

• 3 of fluid intelligence tasks – mean pretest scores close to 
maximum.

• Did not affect interpretation of other 14 transfer measures – 
no ANOVAs after removing significant.

• Difficult to assess reliability of shortened intelligence 
measures.

• Illusory placebo effect – trained subjects reported subjective 
improvement (questionnaire) in absence of objective 
improvement.



Variables That Affect Transfer

• Variables – amount of n-back improvement, pre-training 
ability level, sample size, number/duration of training 
sessions, transfer tests used and method of administration, 
session spacing, subject motivation, experimenter 
influences.

• Recent study (Jaeggi et al., 2011) – amount of n-back 
improvement is critical variable determining transfer to 
intelligence.

• Children with biggest gain showed transfer relative to 
active-control – own results do no not show this for high 
improvement group.



Future Work

• Understand what different WM processes affected by n-back.
• Why only some individuals benefit from training intervention.
• Whether amount of training improvement affects amount of 

intelligence transfer.
• Whether certain training methods are more effective for 

certain individuals (based on differences in pre-training fluid 
intelligence and WM capacity).

• Optimal number of training sessions.
• Underlying mechanisms responsible for transfer.
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