
RESULTSMETHODS

Developmental Differences in How Experiential and 
Observational Reinforcement Learning Shape Memory 

• Children’s ability to learn and form memories through direct experience and observation increases with age1–3. However, the computational mechanisms – particularly 

prediction errors (PEs; the difference between predicted and actual outcomes4) – through which both learning modes influence memory remain unclear.

• In this study, we used an incidental memory paradigm5 with experiential and observational reinforcement learning trials to examine subsequent memory performance 
and the role of experienced and vicarious PEs in memory formation across development.
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• Adults showed better integration of reward information (Fig.1a-c) and greater memory strength than children (Fig. 2a,b).

• In adults, experienced and observed gambling for rewards (play decision) and associated positive image PEs enhanced memory strength (Fig. 3a,b).

• In children, we found no mnemonic effect of PEs, but a trend toward a positive link between memory and absolute image PEs in experienced gambling trials (Fig. 4a).

→ These findings indicate that experienced and vicarious PEs shape memory differently in adults and 8- to 10-year-olds, which may reflect children’s immature ability to 

form accurate reward and outcome predictions, and further suggests that mnemonic benefits of signed PEs develop between middle 

childhood and adulthood.

SUMMARY
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Adults

• Adults (n = 79, 18–30 years) and children (n = 80, 8–10 years) performed a 

decision-making task with intermixed experiential (EL) and observational learning 

(OL) trials. They learned changing reward probabilities associated with two image 

categories (living, non-living) based on trial-to-trial feedback. On each trial, the 

learning condition was first cued (EL – You, OL – Other), followed by the reward 

value. Then, either participants (EL) or another player (OL; computer-generated) 

made a play/pass decision during the presentation of a trial-unique image, before 

receiving feedback (i.e., probabilistic reward outcome). Afterwards, participants 

completed a surprise memory test for images encountered during learning.

Decision-making & learning task 

Recognition memory task

PE calculation 

• Image PE = difference between reward prediction before and after image display 

(i.e., change in predicted value based on reward value and reward probability)

• Feedback PE = difference between predicted and actual trial outcome
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