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Figure 1 Schematic diagram of memory structure. Environmental
stimuli act on the individual’s receptors and enter the nervous system
through sensory registers. Information is considered to be first held very
briefly in the sensory register as an iconic memory (called sensory
memory), after which a selection of some information is transferred to
working memory and then actively maintained and processed. More-
over, working memory holds verbal (sound-based) or visuospatial
representations. Some information can be encoded into long-term
memory by learning and training, and information in long-term memory
also can be returned to working memory as needed. One distinction of
long-term memory is between explicit memory and implicit memory,
depending on whether it is under conscious control. It is the processing
of environmental and internal information that enables individuals to
respond appropriately to situations they are faced with
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Figure 2 Brain bases of long-term memory. Encoding phase: the medial temporal lobe (including the hippocampus, parahippocampal cortex, and
entorhinal cortex) integrates sensory and perceptual information from occipital, parietal, and temporal lobes. Frontoparietal control network (lateral
prefrontal and parietal regions) monitors and regulates the medial temporal lobe system directly or through specific mechanisms mediated by other
regions. Retrieval phase: in addition to the medial temporal lobe and frontoparietal control network, explicit retrieval requires the participation of
default mode network (medial frontal lobe, medial parietal lobe, etc.), while implicit retrieval also involves the motor system regions. The early
development of memory is mainly related to the development of the medial temporal lobe in early-life, while the late development of memory is related
to the development of the frontoparietal control network in adolescence
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Developmental neuroscience of memory: research status
and future prospect
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Memory is crucial for the acquisition of the tremendous amount of knowledge and skills and thus it is the basis of human survival and
development. Then, how do learning and memory performance and neural mechanisms change with age? Around the core issue, this
article first summarized the research results in recent years, especially those about some important memory subsystems such as
working memory and long-term memory (including explicit and implicit memory). Then we revealed the research status in the field of
developmental neuroscience of memory and predicted the future direction. On the basis of the work mentioned above, we put forward
following suggestions to promote research work in China: (i) making further studies on the neural mechanisms of learning and
memory and solving critical problems in this field; (ii) strengthening research on brain mechanisms of learning and memory of
children and the elderly; (iii) paying attention to longitudinal studies; (iv) establishing more comprehensive brain-behavior models;
(v) strengthening applied studies.
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