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21 children in 2nd grade (7 – 8 years, mean = 7.7)
20 children in 5th grade (9 – 11 years, mean = 10.5)
18 undergraduate students (20 – 23 years, mean = 21.4)

In episodic memory paradigms, two retrieval processes are commonly found: 
Recollection (a highly confident recognition, often in addition to contextual 
information) and familiarity (a recognition judgment based on the experienced 
familiarity of an item). Applying the event-related potential (ERP) technique, both 
involve different correlates: Familiarity elicits a frontal positivity (~300 – 500 ms 
post-stimulus) whereas recollection goes along with a parietal positivity (~500 – 
700 ms post-stimulus) [1,2].
Considerable debate concerns familiarity-related processing, in particular whether 
a perceptual matching between study and test is necessary to elicit early frontal 
ERP effects.
Recent studies suggest that early frontal effects are modulated by the (perceived) 
importance of perceptual features within a memory paradigm [3,4]. While ERP 
correlates of recollection have been observed across age groups, so far it is unclear 
by what age children rely on familiarity for retrieval [5,6].
Response-related analysis of ERP data may help characterize putative ERP 
correlates more closely associated with decision making, but have rarely been 
reported in adults [7,8] and not at all in children.
Here, we presented pictures of objects to children and young adults asking them 
whether these were more commonly found indoors or outdoors (incidental 
encoding). They were not informed about the subsequent test phase, nor did they 
know we would also present perceptually changed exemplars in that phase. In a 
second (intentional) phase, participants were instructed to learn the pictures, this 
time knowing about the following task to categorize them as “same”, “different”, 
and “new“.
We expected a parietal positivity at ~500 ms post-stimulus (indexing recollection) 
for all age groups, and distinct frontal effects at ~300 ms post-stimulus for young 
adults, in particular for perceptual item repetitions. Consistent with previous 
findings, we did not expect early frontal effects for young children.

We used pictures from the Snodgrass 
and Vanderwart collection [9], colored 
by Rossion and Pourtois [10], with 
changed counterparts (different angle, 
size, color or specimen or combinations 
of these).
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Pr (hit rate – false alarm rate, [11]) and conditional Feature Hits: 
Correct Identification as identical or changed, provided a correct old response

ERP analyses based on items (presented once) correctly identified as old, 
irrespective of features.

Electrode sites F3, Fz, F4, C3, Cz, C4, P3, Pz, and P4.
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Overall, we found behavioral differences across all age groups. For old/new 
discrimination, performance was better after identical (versus perceptually changed) 
presentation, whereas comparison of incidental and intentional encoding reveals 
an improved feature discrimination in the second (intentional) phase. Generally, 
performance was higher when a picture had been presented three times.
Feature discrimination was better for identical item repetition and after intentional 
encoding.   Only young adults showed a reliably higher feature discrimination for 
changed items.

Young children (Item Hits)

Older children (Item Hits)

Young adults (Item Hits)

Behaviorally, children and adults performed equally well; only young adults benefitted from intentional encoding for changed (versus identical) item repetitions.
The expected ERP components for familiarity and recollection were observed in young adults, whereas in younger children only a parietal positivity (consistent with adults´ recollection-based retrieval) in 
later time windows was observed. Parietal activity starting ~500 ms has been connected with recollection-based retrieval in children in earlier studies, but so far the functional role of the earlier parietal effects 
exhibited in both phases remains unclear, and could be related to attentional modulations (see also [12]).
After incidental encoding, effect sizes between 350 and 500 ms were smaller for older than younger children despite comparable EEG amplitudes. It is conceivable that some older children showed precursors 
of adult frontal retrieval processes (i.e., familiarity), while others only used recollection-based retrieval like younger children. ERP correlates of recollection in older children seemed more widespread than in 
younger children, possibly indicating more variable cognitive processes employed during retrieval. For both groups of children, the earliest time window yields old/new effects with a more parietal distribution 
for younger children and a central positivity for older children.
Response-locked analysis of ERP revealed reliable old/new differences between -600 and -300 ms in all age groups which only continued until response onset for young adults, suggesting that decision-related 
processes also contributed to children´s slower responses.
Taken together, only young adults retrieved perceptual features better following intentional encoding. While recollection-related parietal ERPs were observed in all groups, children did not show frontal 
effects taken as a correlate for familiarity in young adults. The mixed pattern of results in children after incidental and intentional encoding might be associated with different strategies adopted by the 
participants during each phase.
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Of the identical pictures presented in phase 1, 40 were presented again in 
phase 2 (20 as “same”, 20 as “different”).
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