Information processing 

Information processing is the change (processing) of information in any manner detectable by an observer. Within the field of cognitive psychology, information processing is an approach to the goal of understanding human thinking. It began in the 1940s and 1950s. Educators are very interested in the study of how humans learn. This is because how one learns, acquires new information, and retains previous information guides selection of long-term learning objectives and methods of effective instruction. To this end, cognition as a psychological area of study goes far beyond simply the taking in and retrieving information. It is a broad field dedicated to the study of the mind holistically. Neisser (1967), one of the most influential researchers in cognition, defined it as the study of how people encode, structure, store, retrieve, use or otherwise learn knowledge. Cognitive psychologists hypothesise an intervening variable or set of variables between environment and behaviour—which contrasts it with behavioural theories.
Information processing theory by Sternberg and Kosslyn

Sternberg’s information processing theory (1988) suggests that development is skills-based and continuous rather than staged and discontinuous as stage theorists believe, and his focus is on intelligence. This focus on intelligence separates his ideas from stage theorists because it rejects the idea of incremental stages, but rather suggests that development occurs in the same way throughout life differentiated only by the expertise of the learner to process new information. 

First, and very importantly, Sternberg’s model does not differentiate between child and adult learning. Also, he deals solely with information processing aspects of development and does not incorporate any facets of biological development into his theory. Cognitive development is viewed as a beginner to expert progression; as one becomes better at interaction and learning, one is able to learn more and at higher levels. Development changes as a result of feedback, self-monitoring, and automatization. 

In this theory, intelligence is comprised of three kinds of information processing components: 

1. meta-components 

2. performance components and 

3. knowledge-acquisition components.

In Sternberg’s (1988) model, each of these three components works together to facilitate learning and cognitive development. Meta-components are executive in nature. They guide the planning and decision making in reference to problem solving situations; they serve to identify the problem and connect it with experiences from the past. There is, however, no action directly related to meta-components, they simply direct what actions will follow. 
Performance components are the actions taken in the completion of a problem-solving task. Performance components go beyond meta-components in that they perform the function also of weighing the merit and or consequences of actions in comparison to other options rather than simply identifying options. 
Sternberg’s third proposed type of intelligence is the knowledge-acquisition component. This type is characterized by the ability to learn new information in order to solve a potential problem. This type is much more abstract and may or may not be directly related to a current problem-solving task (Driscoll, 2001). This three-leveled view of intelligence comprises the componential aspect of Sternberg’s theory, but this is only one of three parts to his larger triarchic theory of intelligence (Kearsley, 2001c). 

Sternberg’s (1988) theory adds the components of feedback to theories of cognitive development; this suggests that an individual’s social interaction has some impact on cognitive development. In fact, one of the three parts of his theory is based on the context in which learning takes place; this subpart of the theory “specifies that intelligent behavior is defined by the socio-cultural context in which it takes place and involves adaptation to the environment, selection of better environments, and shaping of the present environment” (Kearsley, 2001c). The addition of social context as a factor in cognitive development links Sternberg to the interactional theories of development of Bruner (1977, 1986) and Vygotsky (1978). 

This theory premised on the assumption that learning does not occur in a vacuum. Therefore, one must discuss the social and cultural contexts of learning. Driscoll (2001) says, “Of central importance is viewing education as more than curriculum and instructional strategies. Rather, one must consider the broader context in how culture shapes the mind and provides the toolkit by which individuals construct worlds and their conceptions of themselves and their powers” (p. 221).

Atkinson and Shiffrin Model 

The Modal Model of Memory, also known as the Multi Store Model of Memory, is a theory that was developed by Richard Atkinson and Richard Shiffrin in 1968. The Modal Model of Memory explains how memory processes work. Despite the fact that the idea of various levels of memory storage wasn’t new, the multiple model, consisting of three parts, was first described by the two Richards. William James described a primary and secondary memory in the latter years of the nineteenth century. In his theory, primary memory consisted of thoughts that were stored in consciousness for a brief time and secondary memory consisted of permanent, subconscious storage.

Later, Richard Atkinson and Richard Shiffrin added a third level to this theory: the sensory register of the brain. They also came up with the idea that the brain has various control processes that regulate the transfer of memory.

A valuable aspect of the Modal Model of Memory is that it’s supported by scientific evidence, something that’s fairly difficult in theories regarding something as abstract as memory. In an attempt to cure severe epilepsy, part of a patient’s hippocampus was removed. This led to the problem of this person being unable to transfer information from his short-term memory to his long-term memory. In other words, the patient was incapable of creating long-term memories. This person was living proof of the idea that there are multiple levels of memory.

Memory

Human memory is the capacity to encode information and experiences in the brain. These codes are subsequently stored and can be retrieved at a later time. This offers human beings the possibility to learn, adapt and build relationships.

In more neurological terms, memory is a series of encoded neural connections in the brain. It is the recreation of past experiences which is brought about by the synchronised firing of neurons that were involved in the original experience. The experiences aren’t stored as books on a bookshelf, like a complete element, but rather consist of separate elements that are scattered across the various brain areas.

Human memory is the capacity to encode information and experiences in the brain. These codes are subsequently stored and can be retrieved at a later time. This offers human beings the possibility to learn, adapt and build relationships.

In more neurological terms, memory is a series of encoded neural connections in the brain. It is the recreation of past experiences which is brought about by the synchronised firing of neurons that were involved in the original experience. The experiences aren’t stored as books on a bookshelf, like a complete element, but rather consist of separate elements that are scattered across the various brain areas.

The term memory is also used to describe computers’ capacity to store information. Although there are some parallels between the computer memory and human memory, there are also some fundamental and crucial differences. The human brain is organised like a distributed network in which each brain cell has thousands of connections. Computer memory consists of a collection of addressable and discrete files.
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The Three Levels of Memory

After information has entered the brain via all kinds of impulses, it must be stored, maintained or removed. Many psychologists use the three-step model of Richard Atkinson and Richard Shiffrin to describe the storage process. For each memory system, the capacity, type of storage and duration are described.

Sensory Memory

Sensory memory stores information for only a moment. For example, when seeing a quickly circling flashlight in a dark space, people see a circle of light rather than separate dots of light. This is because sensory memory briefly retains these images that quickly follow each other, which means the brain sees a circle via the retina. Visual sensory memory is referred to as iconic memory, and auditory sensory memory is called echoic memory.

· Storage duration: 0.25-0.5 seconds

· Capacity: all sensory information, large capacity

· Coding: visual, auditory

Short-term Memory

A small part of the information that enters the brain via the sensory part of the brain is transferred to short-term memory. Here, it can be stored for about 18 seconds with a capacity of 7-8 items. Rehearsal or an intense event can lead to the information being sent to long-term memory, such as repeating a new phone number. The items can be large or small, depending on the individual. Where one item could be a series of ten numbers for one person, another item could be a single letter for someone else. When information has already previously entered the short-term memory, and small pieces of this information have been retained, the brain is capable of responding to these stimuli faster or to remember these more easily. This is referred to as priming.

· Storage duration: 0-18 seconds

· Capacity: 7-8 items

· Encoding: mainly auditory information

Long-term Memory

Information from short-term memory can be transferred to long-term memory by means of rehearsal, and back again to short-term memory. Long-term memory has a practical infinite capacity, which showcases the brain’s enormous potential. When the information is stored in long-term memory, it usually remains there for the rest of a person’s life. However, this doesn’t mean that this person is always able to remember the specific information. The right neurons must make the right connections to retrieve the right memories.

· Storage duration: unlimited

· Capacity: unlimited

· Encoding: mainly semantic (facts, general memory), but also visual and auditory

Retrieving Stored Information

Retrieving or remembering is the processes in which information from memory is recalled. Retrieving memories occurs by means of certain stimuli, also referred to as cues. These cues include associations, context and mood. These three components greatly influence people’s ability to retrieve the right memories.

Associations play an important role in this process. It is possible that deep-rooted memories suddenly resurface upon seeing a certain photograph, smelling a certain scent or hearing a specific sound. People can sometimes retrieve an event by envisioning themselves in the situation in which this event took place. A frequently asked question when losing your car key is:’ what did you do right after parking the car?’.

A person’s mood also directly influences one’s capability to retrieve memories. When a person’s mood is the same as it was in the situation concerned, the neurons in the brain make the right connections more easily.

That the information in long-term memory isn’t permanently lost is confirmed by the fact that people can remember specific information when they’re under hypnosis. Hypnosis makes it easier for the brain to provide the right cues without irrelevant associations getting in the way. The individual is better able to envision the context and his/her mood is largely ignored.

The Modal Model of Memory is a structural model that was developed by Richard Atkinson and Richard Shiffrin. It describes three storage systems that are linearly connected and is described as a model for information processing. Information can be detected by the senses and enters sensory memory. This is fully automatic, but when certain information is emphasised, it is transferred to short-term memory.

The Modal Model of Memory describes that, in case of sufficient rehearsal, information can be transferred to long-term memory, where it is stored forever. Whether an individual can retrieve this information, however, depends on the associations that are made, or whether the mood is comparable and whether the context in which the events took place shows similarities with the present situation.
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