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Brain and memory processes

Memories are developed from the interactions and experiences of the individual and which are created and stored by the brain. The analytical paper below will explore the similarities and differences between working memory and long-term memory. Additionally how memories are firmed and maintained within the brain will be discussed. Adaptively to remember and forget are other concepts that will be explored. Furthermore, an analysis of how brain mechanisms influence memory development and storage will be explored. The paper will further highlight the role of knowledge of memory systems and the brain on helping individuals suffering from memory problems in addition to comparing the role that the environment and age play in the formation and maintenance of memory.

Difference and similarities between long-term memory and working memory

Working memories refers to memory that is used in the planning and carrying out of the behavior. The working memory as described by Cowan (2008) is used for temporarily holding the formation that is needed for processing. The long-term memory, on the other hand, refers to the historical storage of information within the brain. The main similarity between the two is that long-term memory focuses on the storage of past information while the information stored in working memory is only designed for temporary use when needed by the short-term memory (Cowan, 2008). A similarity between these aspects of memory is that they are formed through the encoding of information by the brain. These memories are formed over time. Additionally, these memories are affected by rehearsal which affects the accuracy of the memories being stored (Cowan, 2008). Furthermore, they are both subjected to the temporal decay of memory which affects the ability of the brain to process both long-term and working memory.

The formation and maintenance of memory in the brain

Memory formation and maintenance is supported by the hippocampal-entorhinal circuitry as argued by Zovkic, Guzman-Karlsson, and Sweatt (2013). Once an event has occurred, it is stored in a neural circuit that connects several parts of the hippocampus to other structures such as the prefrontal cortex in the brain. The neurons within the brain capture the information and when two neurons intersect a synapse is developed. The synapses are strengthened over time based on the new memories that have been added to it. The memories are encoded within the connections between the neurons.  Once the information has been obtained it is maintained as part of the long-term memory, working memory and short-term memory (Nadel, Hupbach, Gomez, & Newman-Smith, 2012). Conscious and unconscious memory are all used to refer to the types of memory stored in the long-term memory.

Adaptation to remember and forget

Memory can be termed as adaptive in that it has both the ability to remember as well as forget. Happy memories tend to elicit a chemical reaction in the brain such as serotonin, endorphins or dopamine which enhance the neural circuity and information processing pace thus enhancing the ability of the brain to remember such events (Nadel et al., 2012). The brain can store and recall such memories due to the reinforced neural network supported by these hormones within the body. Unconscious emotional memory such as vivid sights or physical sensation linked to the positive or pleasant situation is likely to be reinforced (Nadel et al., 2012). The brain can also adapt to ensure that memories are forgotten especially those that may be traumatic or hurtful for the individual. Han et al. (2007) argued that key neural circuits switched on when trying to forget painful memories which identify that the brain seeks to enhance the functioning of neural circuits that are linked to happy feelings while other circuits are switched on for the objective of forgetting the event.

Accuracy of memories base on how memories are stored in the brain

Memories are formed and stored through the process of encoding and memory processing. For instance, neural circuits in the brain work to store recent memories as part of the short-term memory (Nadel et al., 2012). The information collected is transmitted through neurons, and the role of the brain is to encode the information. Synapses codify the information and place the information within an appropriate area of the brain (Han et al., 2007). Once the information is needed the synapses decode the information stored in the brain and provide it as long-term memory. Once the sensory input is elicited, the brain works to categorize or store the information into short-term memory after which the unnecessary information is forgotten and the information is later transferred to long-term memory (Han et al., 2007). Retrieval of memories involves the movement of the information from long-term memory to working memory and finally to sensory memory. Memories are not always accurate as the brain may integrate various information together to try and piece together the entire memory which means that the gaps in memory are filled with new information that is accepted as part of the memory.

Influence of knowledge on memory systems on helping those with memory problems

Knowledge of memory systems and the brain is essential in helping people suffering from memory problems in that it helps to understand how memory is stored and retrieved helping to better analyze the influence of Alzheimer’s on the brain (Nadel et al., 2012). Understanding how memories are formed and stood can help in developing an effective treatment approach for people experiencing post-traumatic stress disorder (Nadel et al., 2012). Additionally, it can help in developing approaches aimed at stimulating the brain to retrieve specific memories from an individual suffering from poor memory.

Role of age and environment on the formation and maintenance of memories

Age and the environment one is in influence the formation and the maintenance of memories. According to Sandi (2007) the declining model of aging identifies that there is reduced speed in processing and sensory functioning which results in the overall decline of cognitive capabilities highlighting the reason why working memory inhibition and recall is affected. Age, as noted by Sandi (2007), affects at which information is processed due to changes in the central nervous system and the prefrontal lobe. Additionally, the conduction velocities in the motor and sensory nerves slow down due to age which affects the storage and retrieval capabilities. The changes to the processing speed result in sensory barriers which limit the ability of the brain to encode information for memory or to maintain these memories (Sandi, 2007). The environment the individual resides in has a profound influence on the formation and maintenance of memory, for instance, a stressful environment with little stimuli may limit the encoding or processing of information in the brain. A stressful environment as argued by Schwabe, Wolf and Oitzl (2010) results in an adverse impact on the neural circuitry and the process of information processing is disrupted limiting the formation of memory and maintenance of these memories.

Conclusion

Long-term memory and working memory are dependent on each other for their functioning in that they both play an essential role in the retrieval of information in addition to being at risk of experiencing memory decay. Neural circuits in the brain collect information which is stored in the frontal cortex. The brain can both forget and remember based on the strength of the synapses of where the information has been stored. Memories are not accurate as information stored experiences decay leaving the brain to fill the gaps with new memories during recall. Knowledge of the brain can be used to inform treatment approaches for persons with memory problems. Gaining weakness the neural circuit while the environment may result in stress which affects the functioning of the neural network.
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