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Participants 
Young adults (n = 22/16*): 20 - 23 yrs:  21.2 yrs 
Adolescents (n = 18/12*) in grade 7: 12.5 yrs  
Children (n = 21/17*) in grade 4: 9.7 yrs 
* Minimum of 10 valid trials per condition 

Memory Paradigm 

Young Adults: 

Children: 

Adolescents: 

Age differences were restricted to feature memory. 

Subsequent Memory Effects Discussion 
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Behavioral performance, including the 
differentiation between items repeated in 
identical or changed format during test, was high 
in all groups[6]. For items retrieved successfully 
along with the associated features, oscillations 
increased in the alpha and lower theta frequency 
bands, associated with semantic elaboration 
induced by the orienting task and feature-binding, 
respectively[5]. In all age groups, sustained 
oscillations in the lower theta band predicted 
later feature memory (SME feature memory: 
feature hits – feature misses).  
By contrast, subsequent item memory had 
distinct ERP correlates in each age group:  
(1) In young adults, a mid-frontal negativity 

onsetting before stimulus presentation 
predicted subsequent item memory, in line 
with a prominent role of state-related 
cognitive activity prior to [2] and immediately 
following stimulus presentation.  

(2) In adolescents, item memory in adolescents 
was predicted by a right-parietal positivity 
between 500-750 ms after stimulus onset, in 
line with elaborative perceptual processing of 
non-verbal feature configurations [7] 

(3) In children, a sustained positivity at left frontal 
electrodes between 900–1500 ms, 
corresponding to the response to the 
encoding task, suggests ongoing semantic 
elaboration, in line with previous findings in 
young vs. older adults [3]. 

Together, these results point to qualitative rather 
than quantitative changes in the cognitive 
processes predicting successful encoding. Hence, 
mechanisms that may potentially enhance item 
memory performance appear to be specific for 
each age group. 
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Behavioral Performance 

Electrophysiological correlates of successful memory encoding 
depend heavily on the nature of the encoding task[1], and 
sometimes activity preceding stimulus presentations can 
predict subsequent memory performance[2]. Moreover, the 
time course of the cognitive operations engaged during 
encoding is of key importance, as memory deficits in older 
compared to young adults have been associated with a reduced 
duration of a left-frontal ERP correlate of semantic 
elaboration[3]. Recently, neuronal oscillations have revealed 
differences between semantic processing and more 
perceptually based feature binding, reflected in the alpha and 
theta bands, respectively[4].  
However, the developmental trajectory of successful memory 
encoding is poorly understood. Specifically, the role of 
elaborative semantic processing employed intensively in young 
adults remains unclear over the course of development[5], as 
young children spontaneously recall more perceptual details, 
but often at the expense of fewer overall item numbers[6]. While 
previous studies focused on subsequent memory effects for 
item memory (i.e. subsequently remembered - subsequently 
forgotten items), we investigated subsequent memory effects 
for both item information and specific perceptual features (i.e. 
subsequent feature hits – subsequent feature misses) in 
children, adolescents and young adults.  

Introduction 


