	CHAPTER 7 – COGNITION




KEY CONCEPTS

cognition – the formal term used for thinking and information processing
meta-cognition – the ability to monitor one’s own thinking
productive thinking – thinking that results in new ideas or associations
mental imagery – mental representations of things not present
concepts – orderly mental categorising of items
prototype – the most representative mental example of a concept
schema – a mental structure used to organise information
problem-solving – finding ways to achieve a goal
algorithm – a systematic strategy for problem-solving
trial-and-error method – using random ways to find solutions
means-end analysis – the division of a problem into smaller tasks 

analogy – drawing comparisons between two unrelated situations
mental set – being fixed on one solution only
confirmation bias – looking only for facts that support one’s view 

oversight bias – the selective perception of flaws
syllogism – reasoning in which conclusions are based on two propositions called premises
creativity – innovative and original thinking
divergent thinking
– moving away from conventional ideas
heuristics – strategies likely to produce a correct solution
framing – putting a problem in a specific context while ignoring the full picture
escalation of commitment – sticking to an obviously bad decision 

volition – the use of the conscious will in decision-making
sensory memory – the brief storage of information supplied by senses
short-term memory – the centre for the selective decoding of information
long-term memory – storage of information over very long periods
rehearsal – the reciting of information 

mnemonics – association of facts with visual images
mental age – intellectual development in terms of age
emotional intelligence – the ability to manage one’s emotions and interpersonal relationships
This chapter emphasises the use of knowledge and explains how humans combine, manipulate, store and transform information during thinking. Forms of productive thinking, namely concept formation, problem-solving, decision-making and creativity are discussed. The relationship between language and thought is examined from different perspectives. Finally, the memory system and intelligence are discussed. 

7.1

Introduction

This chapter focuses on how people acquire and process information in the mind. Though the human mind can be compared to a computer, it is much richer and not programmed. Meta-cognition is the ability to monitor one’s own thinking. 

7.2

Forms of productive thinking

Productive thinking produces new relationships between pieces of existing knowledge. Concept formation, problem-solving, reasoning, decision-making and creative thinking are all forms of productive thinking. 

7.2.1

Concept formation

One forms concepts by abstracting similar or general features in objects, people or events, and by categorising them. Such concepts are built around a prototype, or representative sample. A prototype indicates typical features while a mental structure indicates what is essential about a specific category. Scripts deal with expected sequences of events and actions. 

7.2.2

Problem-solving

Problem-solving is aimed at finding solutions to problems. Problem-solving starts with stating the problem. Once the problem is clarified, a solution can be formulated. There are various strategies that individuals frequently use to solve problems:

· Trial-and-error methods are inefficient random searches for information. 

· Algorithms are more systematic searches for information. 

· Heuristics involve examining only those options that are likely to offer results. 

There are two problem-solving strategies that use heuristics:

· An analogy involves drawing parallels between previous and current situations, and uses the solution to the previous problem.

· By changing the representation the essential aspects of a problem can be clarified. 

Two important barriers to problem-solving are mental set and functional fixedness. 

· Mental set occurs when problem-solvers keep using the same solution they have used with previous problems.

· Functional fixedness means that the function for which someone uses an object remains fixed, and that he/she cannot think of new uses for it. 

7.2.3

Decision-making

Three heuristics, namely availability, representativeness, and anchoring and adjustment, can influence our decision-making.

The availability heuristic is used whenever a person estimates probability in terms of how easy it is to think of something. Factors influencing memory retrieval are recency and familiarity.

When using the representativeness heuristic, a person determines to what extent the sample matches the appropriate prototype, and makes a decision accordingly.

Anchoring occurs when a person begins by guessing a first approximation (an anchor), and then makes adjustments to that number on the basis of additional information.

Heuristics can lead to the following errors in reasoning when making decisions:

· over-reliance on the anchor

· overestimating the improbable 

· confirmation bias

· framing

· escalation of commitment.

7.2.4
Creativity

Creativity is the ability to produce work that is novel and appropriate. It is useful to both the individual and the organisation. Researchers differ about the spread of creativity amongst people and whether it implies intelligence.

Convergent thinking relies on existing knowledge and rules of logic. Divergent thinking involves exploring new paths and unconventional solutions.

7.2.4.1
Stages in the creative process

The creative process involves four successive stages:

· During preparation one collects information after one has become aware that a problem exists.

· Incubation occurs when the problem is set aside because the problem was 

not solved at the first attempt.

· Illumination happens when a solution is suddenly obtained with a burst 


of insight.

· Verification (elaboration) is when the new idea is scrutinised and refined to its final form.

The four-stage model is supported by the Eastern models on creativity. 

7.2.4.2 
Differences between creative and uncreative people

Research has shown that there are many differences between creative and less-creative or uncreative individuals: 

· Creativity occurs on a continuum from primary processing to secondary processing.

· Creative individuals have a broad focus.

· Creative individuals make more “flat” or lateral associations of remote things.

· Creative and uncreative individuals show differences in physiological reactions while in the process of creativity. 

· Creative people appear to have a right-brain dominance.

7.2.4.3
Fostering creativity

Creativity in individuals can be fostered through various activities including: 

· establishing the purpose and intention to be creative

· developing meta-cognitive skills

· rewarding curiosity. 

Creativity in organisations is hindered by a rigid organisational structure, competition and directive management. It can be enhanced through teamwork, diversity and integrative structures. 

The Western culture associates creativity with novel or useful production, the Eastern culture associates it with the spiritual realm and creative self-fulfilment, and in African mythology it is associated with divine craft. 

7.3

Language 

Language is used to communicate with others, and to engage with oneself in intrapersonal communication and daydreaming. The frontal cortex, called Broca’s area, is responsible for controlling the ability to use language. Chomsky refuted the behaviourist view that language is learned, and suggested that language has a biological basis. 

Psycholinguistics is the psychological study of language. Syntax (rules that apply to combining words in sentences) and semantics (the meaning of words and sentences) are aspects that psycholinguistics focuses on. Open and free discourse, emphasised in postmodern approaches, demonstrates how different specified meanings can generate new meanings. Quantity (how much is said), quality (open and honest communication), manner (clarity) and relation (relevance) influence the meaningfulness of communication. 

The relationship between language and thinking is influenced by cultural differences. Americans are more inclined to think in terms of objects while Chinese think more in terms of relationships. 

7.4

Memory

Memory involves retaining information that is no longer present.

7.4.1

Stages of memory

Memory consists of three stages, namely sensory memory, short-term memory and long-term memory. 

7.4.1.1
Sensory memory

Sensory memory provides temporary storage for the information supplied by our senses. It registers stimuli in the environment.

7.4.1.2
Short-term memory

Short-term memory holds information for only a few seconds. It allows for the simultaneous registration and storing of newly received information. It can only hold a limited amount of information. New information replaces information kept in the short-term memory. The information in the short-term memory will be lost immediately unless rehearsed and transferred to the long-term memory. Control processes, such as rehearsal and association, are used to retain information in the short-term memory (as well as in the long-term memory). 

In the short-term memory, information is held through the encoding of visual or auditory images. Through chunking, pieces of related information can be held to allow meaningful (whole) perception. The word “working memory” can also be used for the short-term memory to illustrate that the short-term memory can include thinking and comprehension. This implies that the short-term memory is able to handle unrelated pieces of information. 

7.4.1.3
Long-term memory

Long-term memory allows us to retain large amounts of information for a long time. Semantic coding is the most important form of encoding in the long-term memory. Types of long-term memory include declarative, episodic and semantic memory. Implicit memory refers to past experiences that influence behaviour but are not consciously remembered. 

7.4.2

Promoting memory

Memory is formed through information travelling down the axon of a neuron, causing changes at the synapses and releasing neurotransmitters into the receptors of post-synaptic neurons. 

Memory can be promoted in the following ways:

· Elaborative rehearsal involves linking new information to existing information.

· Mnemonics is a way of promoting memory by involving the association of facts with visual images. It is associated with meta-cognition as it involves the ability to monitor one’s thinking.

· Material can be organised if it is broken down into smaller sections.

· Memory is improved by mood state if the emotional content of the information is similar to the learner’s emotional state. If the information is positive and the person feels positive when learning, the person will remember the information better. 

· Humour and exaggeration are powerful aids in memorising.

· Other suggestions for improving learning and memory include asking questions, organising the material, making associations, taking breaks and studying in different locations. 

7.4.3

Forgetting

7.4.3.1
Interference effects

Proactive interference occurs when information learned earlier interferes with information learned later. Retroactive interference occurs when information learned later interferes with information learned earlier.

7.4.3.2
Motivated forgetting

Motivated forgetting occurs when information causes disagreeable feelings or ideas. 

7.4.3.3
Distortion

Distortion involves the changing of perceptions over time. This happens when some information is more exaggerated than other information. Egocentric bias refers to the tendency to see oneself in the best possible light. 

7.4.3.4 
False memories

False memories, based on previously formed schemas, may hamper or distort memory of new behavioural requirements.

7.4.3.5
Mood

Mood can interfere with memory if the learner’s mood is not congruent with the content of the information.

7.5

Intelligence

There is no single view of what intelligence is. Various approaches, models and methods are used to discuss it. Cultures have different perspectives regarding what constitutes intelligence.

It is generally accepted that learning is lifelong and that intelligence goes beyond conventional intelligence (IQ). Galton and Binet made influential early contributions to the understanding and measuring of intelligence. Galton’s investigations emphasised the aspect of genetic inheritance in intelligence, while Binet believed that intelligence could be improved. 

7.5.1

The intelligence quotient (IQ)

The intelligence quotient is a formula suggested by Stern to give an indication of a child’s development in comparison to other children. It is obtained by the ratio of mental age to chronological age, multiplied by 100. 

Wechsler developed different tasks for measuring adults’ intelligence and implemented a scoring theme based on the normal distribution. 

Using IQ to identify children as gifted or retarded has become controversial. The trend is to look at what retarded people are capable of and to educate them based on their potential. 

Extraordinary achievement is also explained in terms of “drudge theory”, which implies that determination, intensive training and hard work account for most of a person’s success. 

7.5.2

Approaches to intelligence

7.5.2.1 
The structural approach

Spearman developed his two-factor model of intelligence whereby achievement behaviour is explained by two main factors, a general (G) factor and specific (S) factors. 

Thurstone identified seven group factors that he used to explain intelligence;

· Spatial visualisation (S) is the ability to identify proportions in shapes, and to form and handle visual spatial images.

· Numerical ability (N) refers to the operation of numerical functions.

· Perceptual speed (P) refers to the ability to identify and perceive visual detail rapidly and accurately.

· Verbal comprehension (V) involves the ability to understand spoken and written language in context.

· Word fluency (W) is the ability to use language rapidly and flexibly.

· Memory (M) is the ability to store and retrieve information.

· Reasoning (R) refers to the ability to think logically in order to solve problems through planning and the use of principles.

Vernon proposed a synthesis of Spearman’s and Thurstone’s models in the form of a hierarchy, with the general factor at the top and two factors, verbal-educational abilities and spatial abilities, below it. 

Cattell’s model places the general factor at the top of a hierarchy, and fluid and crystallised intelligence at the bottom. 

Guilford’s structure-of-intellect (SI) model comprises 120 distinct abilities, organised into three dimensions, namely operations, contents and products. 

7.5.2.2
The dynamic approach

Vygotsky maintained that intelligence develops through social mediation. He introduced the concept of the zone of proximal development (ZPD), which refers to undeveloped capacities that have the potential to develop through learning opportunities. 

Learning potential: Learning-potential testing implies that cognitive ability can change as environmental conditions change. De Beer developed the Learning Potential/Computerised Adaptive test (LPCAT) in South Africa. The testing of learning potential does not disadvantage individuals from diverse backgrounds, and is useful in responding to employment-equity legislation. 

Emotional intelligence: Emotional intelligence (EI) is discussed in Chapter 8. It refers to the ability to manage one’s emotions and interpersonal relationships. A widely used test of emotional intelligence is the Bar-On EQI, which was developed in South Africa by Jopie van Rooyen and Partners. 

Contextual intelligence: Intelligence can manifest differently in different contexts. Sternberg distinguishes between analytical, creative and practical intelligence.

Multiple intelligences: Gardner identified eight intelligences:

· interpersonal intelligence

· intrapersonal intelligence

· spatial intelligence

· logical mathematical intelligence

· linguistic intelligence

· bodily-kinaesthetic intelligence

· musical intelligence

· naturalistic intelligence.

7.6

Summary and conclusion

Studying cognition involves studying how individuals process information and utilise knowledge by productive thinking. It includes concept formation, problem-solving, decision-making and creativity. Language facilitates social communication and memory stores all the information a person knows. Intelligence includes a variety of abilities and also refers to one’s potential. 
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