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BACKGROUND 

METHOD 

TRIPLETS LEARNING (TLT) VS. PREDICTION (TPRED) TASKS 

 

 TLT TPRED 

•  Participants view two successive visual cues 
•  Unbeknownst to participants, first cue  (2nd order) or second 

cue (1st order) predicts the location of the target 80% of the 
time, resulting in some triplets occurring with High 
Probability (HP) and others with Low Probability (LP). 

•  Learning characterized by comparing performance to HP vs. 
LP triplets.   

 
 

 

•  Instructed to observe first two 
red cues and to respond as 
quickly as possible to the green 
“target” that appears 

•  Unlimited time to respond 
•  After a correct response, the 

next trial starts (ITI = 150ms) 
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PARTICIPANTS 
•  TLT Task:  26 young adults (M = 19.5 years; SD = 1.1)  
                         28 healthy older adults (M = 70.9 years; SD = 5.5) 
•  TPRED Task:  42 young adults (M = 19.1 years; SD = 1.3)  
                               39 healthy older adults (M = 72.6 years; SD = 7.5) 
 
TASKS 
•  Younger and older adults completed several neuropsychological tests and one of 

two probabilistic sequence learning tasks (compared in box at top right): 
1) Triplets Learning Task (TLT1) 

•  On each trial, observe first two cue events and respond to target event when it appears 
•  Participants completed 1500 trials total   

2) Triplets Prediction Task (TPRED2) 
•  On each trial observe first two cue events and predict where target event will appear 
•  Participants completed 1680 trials total 

 
 

CHARACTERIZING LEARNING 
•  Sequence learning in tasks assessed by correlating performance (reaction time or 

accuracy) to triplet frequency1,2,3  
•  TLT 

•  Reaction Time Associative Learning Scores: 
 

•  AL scores are within-subject correlations (multiplied by -1) reflecting the extent to which 
triplet frequency is related to each participant’s mean RT for all correct responses to 
individual triplets. 

•  TPRED 
•  Accuracy Associative Learning Scores2: 

•  Calculated similarly to AL Scores above, but correlates triplet frequency and prediction 
accuracy for “optimal” predictions (i.e., the HP response—see box at top right). 

 
 

 
 
 

  REFERENCES SUMMARY & DISCUSSION 

Predictive Cue (120 ms) 

Random Cue (120 ms) 

Blank (150 ms) 

Blank (150 ms) 

Target (unlimited) 
650ms ITI •  Instructed to observe first two 

cues and to predict where the 
third “target” will appear (all 
black stimuli) 

•  5000ms to make a prediction 
•  After a prediction, the correct 

target is presented with accuracy 
feedback  

•  We learn about complex, sequential regularities in our environment through experience. 
•  Regularities are often probabilistic;  events often—but don’t always—predict the 

occurrence of later ones. 
•  The ability to acquire probabilistic regularities over time is adaptive because it enables 

us to predict and respond to future events. 
•  Thus, the fact that older adults often show deficits in this type of learning compared to 

young adults has troubling implications for their ability to maintain independence and 
adaptive functionality in old age. 

 

Characteristics of probabilistic sequential regularities: 
•  Level of structure: Regularities vary in complexity. 

•  1st order regularities -  require learning associations between adjacent events 
•  2nd order (and higher) regularities - require learning nonadjacent associations 

•  Task goal:   
•  respond to events after they’ve occurred 
•  generate predictions about upcoming events and observe outcomes/feedback 

Goal of present study:  
•  To examine how sequence structure and task goals (predicting vs. responding) moderate 

age deficits in probabilistic sequence learning  
 

  
 

RESEARCH QUESTIONS 
1. When during training do age differences appear when learning through predicting vs.   
responding? 

2. Does the structure of the regularity affect learning in the two age groups?  

TPRED (“Predicting”)  TLT (“Responding”) 

•  Both younger and older adults demonstrated learning in the tasks. 
•  However, the qualitative pattern of learning was different across the tasks:  

•  Age differences in learning appeared early in training and persisted when participants were predicting 
(TPRED), but age differences in learning emerged later when participants were responding (TLT). 

•  Structure affected learning when responding (TLT), but not when predicting (TPRED).  
•  Results suggest that task goals and structural characteristics can influence age differences in learning 

complex sequential regularities. 
•  One interpretation of these findings is that the age groups rely on different learning systems (i.e., implicit for old 

and explicit for young) in the TPRED, but the same learning system (i.e., implicit system) in the TLT.  
•  Observed a pattern of correlations between learning and neuropsych measures in the age groups consistent 

with this idea: 
•  In the TLT, AL scores were unrelated to working memory (assessed via Backwards Digit Span) but were 

correlated with processing speed (via Digit Symbol Substitution Test) for both age groups in late training 
(rs >.46, ps =.01), suggesting learning was implicit and not dependent on WM for both groups. 

•  In the TPRED, accuracy scores were correlated with working memory as well as explicit knowledge in 
young adults (rs >.346, ps < .05), but not in older adults; performance in older adults was instead related 
to processing speed as in TLT (r = .323, p = .045).  
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A portion of results above are reported in Stillman, Howard, & Howard (2014)  
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•  Learning increases with training:  Main Effect of Session*,  F(2, 100) = 26.74; p < .0001 
•  More learning in 1st than in 2nd order:  Main Effect of Structure, F(1, 50) = 6.16; p = .017 
•  Younger outperform older adults:   Main Effect of Age, F(1, 50) = 7.96; p = .007 
•  Age differences do not appear until later in training:  Age x Session Interaction, F(2,100) = 4.83, p =.01 
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A portion of  results above are reported in Seaman, Howard, & Howard (in prep)  

•  Learning increases with training: Main effect of Stage*, F(1, 77) =40.24, p  < .001  
•  Equivalent learning in 1st and 2nd order; No Main Effect of Structure 
•  Younger outperform older adults: Main effect of Age, F(1, 77) = 10.95, p  = .001 
•  Age differences throughout training; No Age x Stage Interaction 
 

Accuracy Associative Learning Scores Reaction Time Associative Learning Scores 

* Each Stage of the TPRED task is comprised of 560 trials. * Each Session of the TLT is comprised of 500 trials. 
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