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•  To investigate whether individual differences in dispositional mindfulness relate to 
implicit learning performance  
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    PARTICIPANTS 
•  2 independent samples: 

•  Sample 1 (N = 18):  older adult 
residents of a senior living 
community located in Northwest DC  

•  Sample 2 (N = 15): Combined 
sample of  young (n = 8) and older 
adults (n = 7) from an ongoing study   

  LEARNING TASKS THE MAAS 

Triplets Learning Task (TLT) 

SUMMARY & DISCUSSION 

Alternating Serial Reaction Time Task 
(ASRT) 

•  Mindfulness is defined as the conscious awareness and attention to events and 
experiences taking place in the present (Brown & Ryan, 2003). 

•  Higher dispositional mindfulness has previously been shown to relate to psychological 
wellbeing, and mindfulness training interventions are effective for reducing symptoms 
of depression, anxiety, and obsessive compulsive disorder.  

•  Mindfulness is also associated with improved cognitive performance on working 
memory and attention tasks, functions thought to depend on frontal control processes 
(Jha et al., 2007, 2010). 

•  How might mindfulness relate to implicit learning performance, a type of learning in 
which optimal performance may in fact be impaired by engagement of control processes 
relying on the frontal lobes (Filoteo, Lauritzen & Maddox, 2010; Nemeth et al., 2012)?  

 
 

Pattern 1 

Random 

Pattern 2 

Random 

Pattern 3 

•  Testing took place either on site (sample 1) or in the laboratory (sample 2). 
•  Participants completed the Mindful Attention Awareness Scale (MAAS; Brown & Ryan, 

2003), followed by one of two implicit probabilistic sequence learning tasks (see middle 
panel). 
•  Sample 1 completed the Alternating Serial Reaction Time Task (ASRT; Howard & 

Howard, 1997). 
•  3 sessions (1500 trials total)  

•  Sample 2 completed the Triplets Learning Task (TLT; Howard et al., 2008).  
•  3 Sessions (720 trials total) 

QUANTIFYING LEARNING 
•  For both tasks, learning is quantified by comparing reaction times to sequences that occur 

more often (‘High Probability’; HP) to those that occur less often (‘Low Probability’; 
LP). 
•  ASRT: Difference Scores are computed by subtracting participants’ mean of median 

reaction time to LP from HP sequences. 
•  TLT: Implicit Associative Learning (IAL) Scores are computed by correlating 

frequency of each unique triplet with a person’s median reaction time to the triplet 
(Howard, et al., 2008). Correlation r values are then multiplied by -1 so that greater 
scores reflect more learning.  
•  Controls for individual differences in overall mean reaction time and variability  

PRIMARY ANALYSIS 
•  For each sample separately, correlated participants’ scores on the MAAS with learning 

scores from the task 

 

Sample 1 
Mean (SD) 

Sample 2* 
Mean (SD) 

Age 80.5(9.0) 43.7(26.4) 

Education 15.4(2.4) 16.3(4.0) 

MMSE 28.7(1.8) 29.1(1.5) 

NAART 11.8(9.6) 10.6(5.1) 

BDS 6.6(2.1) 7.3(2.8) 

*Note: Young and older adults included in sample 2 did not differ in 
performance on the cognitive measures when analyzed separately  
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RESULTS 

• Participants see a horizontal row of four open circles on the 
screen and are told to respond (via button press) to the 
location of the circle that fills in black. 

•  Unbeknownst to them, every other response follows a pattern 
(e.g., 1r2r3r4), such that some triplets of events (e.g., 1r2, 
2r3) occur more often than others (2r1, 3r2). Intervening 
events are randomly determined.  

• Participants see a horizontal row of four open circles on the 
screen and are told to observe the first two red cues and to 
respond (via button press) only to the location of a green 
“target”. 

•  Unbeknownst to them, the first red cue predicts the location 
of the green target with 80% probability, resulting in certain 
triplets of events occurring more often than others. 

 
 

•  A self-report questionnaire in which people view a collection of 
statements about their everyday experiences and are asked to 
indicate on a 6-point Likert Scale how frequently or 
infrequently they have each experience  

•  Scored by averaging the value of responses 
 
Sample Questions:  

 1       2   3   4   5   6 

 

I could be experiencing some emotion and not be conscious of it until some time later. 
 
I do jobs or tasks automatically, without being aware of what I’m doing. 
 
I break or spill things because of carelessness, not paying attention, or thinking of 
something else. 
 
 It seems I am “running on automatic”, without much awareness of what I’m doing.  
 

Almost 
Always 

Very 
Frequently 

Somewhat 
Frequently 

Somewhat 
Infrequently 

Very 
Infrequently 

Almost  
Never 

•  Learning Scores for both samples were significantly above zero (ts > 3.6, ps < .002), suggesting both samples 
became sensitive to the probabilistic regularities in the tasks. 

•  As can be seen in the scatterplots below, however, there was considerable inter-individual variability in 
learning scores within the samples. 

•  MAAS scores also varied considerably between individuals in the samples (Sample 1 M(SD) = 4.4(.88), range 
= 2.8 – 5.5; Sample 2 M(SD) = 4.2(.80), range = 2.9 – 6.  

Sample 1: Senior Living Community  

Sample 2: Younger and Older Adults 

•  Scores on the MAAS were negatively 
associated with learning in the ASRT, r(18) = 
-.58, p = .01. 

•  MAAS scores were also negatively 
associated with overall reaction time in the 
ASRT, r(18) = -.53, p = .02. 

•  Controlling for individual differences in 
overall RT did not completely account for 
relationship between mindfulness and 
learning r(18) = -.44, p =.07. 

•  In this mixed sample, there was again 
a negative relationship between 
MAAS scores and learning on the 
TLT, r(15) = -.44, p = .09.  

•  IAL scores are not influenced by 
differences in overall RT. 

•  Individual differences in implicit probabilistic sequence learning 
performance were negatively associated with dispositional 
mindfulness. 
•  The relationship was replicated in two samples and using two 

different implicit sequence learning tasks (the relationship only 
reached trend-level significance in the second sample).  

•  Individual differences in overall task speed could not completely 
account for the learning-mindfulness relationship, eliminating at 
least one possible alternative explanation. 

•  Mindfulness has previously been associated with improved goal-
directed cognitive performance (e.g., Jha et al., 2010), but the 
present results suggest that it may undermine types of learning that 
proceed without conscious awareness. 

•   While this result may seem counterintuitive, it is consistent with 
hypotheses that mindfulness exerts its salutary effects on wellbeing 
by undercutting habitual thought processes and action patterns and 
engaging frontal control processes (Prakash, et al., 2012), and that 
implicit types of learning are impeded by frontal control processes 
(e.g., Nemeth et al., 2012). 
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Open symbols =  Young Adults 
Closed symbols = Older Adults 


