Chapter 12. Intelligence and creativity. PYSC 213
1. The Concept of Intelligence: Historical Background
- The concept of intelligence has been accomplished by means of intelligence tests.
The Binet-Simon Test
- Intelligence test, vary in form and content, but they tend to be similar to the original one invented by Binet in collaboration with Theophile Simon. 
· Wanted to develop a test to measure the extent which a child could benefit from schooling. 
· Designed to discriminate between normally and subnormally intelligent children.
· Intelligence was defined as: a fundamental faculty, the alteration or lack of which is of the utmost importance for practical life. 
· Their items are arranged in a real order of increasing difficulty
· Allows children to be compared in terms of mental age (age level of the items a child can pass)
- Stanford-Binet: made the eqution for IQ (intelligence quotient) scale, a useful measure of intelligence could be obtained by dividing the person’s mental age (MA) by his chronological age (CA)
IQ= MA/CA x 100
· Normal children will have the IQ of 100.
· Widely accepted test of intelligence
Charles Spearman—Factor Analysis
- Begins with a set of correlations between several measures, like different mental test
· Then apply statistical procedures to get a number of underlying factors that describe the structure of the set of correlations 
- the result of his analysis of pattern of correlations between different tests of mental abilities, he created a two-factor theory of intelligence:
· A hierarchical model 
· General intelligence “g” (the part of intelligence that is common to abilities) underlies a set of specific abilities
· A statistical procedure that derives a number of underlying factors that may explain the structure of a set of correlation 
· Study: specific factors are represented by the abilities to do well in different school subjects, such as French, English, mathematics, and music. Spearman found that these specific abilities all were correlated with each other, but the inter-correlation between specific abilities is not perfect. Each specific ability was seen as determined in part by general intelligence and in part by circumstances specific to that ability. In other words someone could have a high level of general intelligence but vary in specific abilities.
- He formulated a statistical criterion that enabled him to estimate the amount of general intelligence that computed to each specific ability. BUT it was hard to interpret the correlations between scales purporting to measure different abilities.
- He believed that general intelligence represented the amount of mental energy( a general non-specific energy that could be directed towards a specific ability)  available to an individual. 
- He concluded that when estimating the effects of education on intelligence, heredity was more important than education in determining general intelligence but specific factors could be shaped by schooling. 
2. General Intelligence (g)
Lubinski 
- General intelligence predicts academic achievement and work performance but only for approximately half of the variability in performance. For example it is still necessary for even really smart people to be prepared to work hard to fulfill their goals and to work harder to be the best at it
- General intelligence provides the foundation on which hard work can be built
- Now contemporary environments in technological societies are increasingly complex, requiring abilities for coping with change, dealing with novelty, quickly grasping the relevance of innovative ideas for staying ahead of the curve and anticipating change.  They are considered a characteristic of general intelligence, they can be the reason to the ability to adapt to a constant changing environment.
Fluid Intelligence and General Intelligence
- A distinction in general intelligence is between fluid and crystallized intelligence.
- Crystallized intelligence: consists of things you have learned, and may increase throughout your lifetime.
- Fluid intelligence: the ability to think flexibly, which may increase when you are young but levels off as you mature. 
- General intelligence is typically assessed using tests of the ability to grasp unfamiliar relationships, rather then tests of the content of the knowledge. 
- Eduction: draw out
- General intelligence may be the ability to draw out the relationships that obtain in the novel situation. 
- Raven Progressive Matrices: The most widely accepted test of general intelligence. 
- Education of relations and correlates: the ability to grasp how things are related to one another and what goes with what.
Working Memory and General Intelligence
- Working memory capacity: theory that working memory capacity and general intelligence are closely related, suggested it was synonymous with general intelligence.
- The central executive selects and integrates information, constituting a workplace where solutions to problems are made. Also performs functions similar to fluid intelligence.
- To test working memory capacity would require a person to continue to work on a task in the face of distraction. It would measure a person’s ability to remain goal-oriented and not allow extraneous information to interfere with the task. For example, Operation Span Task: participants are shown a arithmetic problem on a screen that needs a yes or no answer. Then when they respond a word shows up and then another arithmetic problem shows up. The person is doing a arithmetic problem and has to keep track of the relationship between each problem and the corresponding word.
- Tests of working memory capacity correlate positively with tests like raven but not the same as general intelligence. Argued that working memory capacity is the ability to regulate attention and play an important role in bringing cognitive processes under voluntary control.
Neuro Plasticity and General intelligence
-Spearman’s concept of mental energy is not a useful concept in neuroscientific theories.
- Neural Plasticity:  underlies general intelligence. Plasticity is the ability of an organism to adapt to changes in the environment. Neural plasticity changes in neuronal circuitry as a function of experience. (ex phantom limb phenomena) 
- Individual differences in neuroplasticity reflect the degree in which people can adapt to a changing environment by forming and/or alternating connections between neurons. 
- Individual differences in neuralplasticity are likely because of genetic variation
- Hypothesis is that people vary in the extent to which their brains are able to adapt their neural circuitry to environmental stimulation during childhood.
- neuro plasticity is the ability to adapt to any circumstances the person is confronted, there are some limitations. 
-Neuro plasticity requires environmental stimulation in order to actualize its potential.
- Children low in neuro plasticity would be less able to adapt environmental change 
- Children who are high in neuro plasticity would develop intellectually only to the exstent that they are exposed to appropriate environmental stimulation 
The Evolution of general intelligent 
- Dedicated intelligence  : Domain-specific modules that have evolved to solve recurring problems
- Improvisational intelligence: Deals with relatively unique problems that are unpredictable. The ability to deal with surprises may enable survival
- Surprises can not be solved by dedicated preprogrammed mechanisms you need the flexibility of general intelligence , argued that general and improvisational intelligence are the same 
3. The Flynn effect
- An increase in IQ scores over historical time
- Rapid rise in general intelligence must be do to environmental factors 
- The Flynn Effect could be due to an enriched environment enabling potential General Intelligence to become actual General intelligence 
Nutrition & Health 
- Nutrition has improved in industrialized countries since 1930
- Improvements in nutrition has increased the growth of the brain and probably also its neurological development and it has increased intelligence.
- Nutrition and health gains may contribute to IQ gains.
- Prasitic infections can have deleterious cognitive effects, simply  removing the infection is not enough to produce significant gains in cognitive abilities , academic remediation and enrichment to unable them to attain the level acculturation by other individuals is necessary 
Education
-Mathematics education may be expected to highten fluid intelligence 
Environmental complexity 
-exposure to complex visual media ( photographs, movies, computers , television) has produced increases in a significant form of intelligence called visual analysis 
-Study: training in video games led to gains on standard attention tasks 
-complex visual experiences may enhance basic cognitive processes  
Sternberg’s Theory of Successful Intelligence 
-Intellectual components, an elementary information process that operates on internal representations of objects symbols 
-We represent events to ourselves by means of cognitive processes like perception  and memory then manipulate the representation. The different ways we transform cognitive representations are components of intelligence. Individual differences in intelligence are the speed and accuracy in which people vary in carrying out theses operations .
-Three kinds of components found in all aspects of intelligence and is universal : metacomponents ,performance components, and knowledge acquisition.
Metacomponents
- Executive processes used in planning, monitoring, and decision-making in task performance. 
-For example : before you attempt to solve a problem you must know what kind of problem it is and how you will go about trying to solve it.
Performance Components 
-the processes that are used in the execution of the task .
-performance components are used at every stage of the solution process
-Mapping is a very important process where past knowledge is used in the present situation
Knowledge acquisition components 
-Learning new information and storing it in memory
-key aspect: selectivity(filter out the irrelevant , and pick up the relevant information)
-Relevant information must be retained in a meaningfull form so that it may be used later
The Triarchic theory 
-Intelligent behavior has three different content area’s , Analytical intelligence, Creative intelligence, Practical intelligence. They all used the same components but vary in the mental contents and representations that they use. 
Analytical Intelligence
-ability to solve relatively straightforward problems , considered to be general intelligence.
Creative Intelligence 
-The ability to reason using novel concepts 
-Familiar situations allow people to use entrenched concepts (natural and easy to reason with) Non entrenched concepts are unnatural and difficult to reason with.
Practical Intelligence 
-important in familiar situations such as non academic
-necessary  to study intelligence in the real-world settings in which it ordinarily occurs. 
- It is the ability to find problem solutions in real world situations 
-stereo type : assembly line worker , thinking goes with the activity performed daily and the functions to achieve the goals for that activity. 
The Sternberg Triarchic Abilities Test (STAT)
-intended to measure the three content area’s of intelligence according to the triarchic theory.
-Argue that the three content areas were distinct factors , lead to alternative interactions 
A) successful intelligence: all three aspects of intelligence are important , not likely that an individual would have all three. People need to make the most of their individual strengths and recognize their weakness. 
B) Criticisms of Sternberg’s Theory: all three abilities are substantially related.
4. Howard Gardner and the Theory of Multiple Intelligence
- Multiple intelligences: hypothesis that intelligence does not consist of one underlying ability but many different abilities.
- A number of distinct intelligences that are each supported with their own parts of the brain but networks do not operate in complete isolation, they interact with one another. 
- Separate intelligence requires Symbol Systems: different forms of representation( like drawing, music, and math) which are the expressions of different forms of intelligence. 
- Separate intelligence is likely to exist where there are exceptional individuals, like prodigies (people with outstanding ability in some area of mental capacity) 
- Separate intelligence has a distinctive developmental history. There should be a characteristic way in which expertise develops.
- different intelligence: music intelligence,  bodily-kinesthetic intelligence, linguistic intelligence, logico-mathematical intelligence, special intelligence, personal intelligence
Two Symbolic Systems:
A) Drawing –The Typical Developmental Pattern
- Artistic skill follows a U-shaped development: the hypothesis that the development of many symbolic forms initially is pre-conventional, then descends to conventional, but ultimately may achieve the integration of the post-conventional. This contradicts the belief that performance always improves with age. 
       B)  Music –music intelligence
- Ur-song: the hypothesis that there is a first song that all children spontaneously sing. Then they produce culturally provided songs (alphabet song). Suggested that particular kinds of music in school might have beneficial effects on IQ. In adolescence the phase mid-life crisis of musicians, as music students become adolescents, they may feel a conflict between a more explicit understanding of music and their earlier spontaneous love of music. 
Prodigies
- Show an expert level of performance well before one would normally expect to observe it. 
Criticism of Multiple Intelligence 
- focuses more properly called talents or gifts then what is usually called intelligence. Theory is also not grounded in scientific data.
5. Expertise
- 10-year rule: hypothesis that roughly 10 years of intense practice is necessary in order to become an expert in a domain. 
- Difference between a novice and an expert is that there is a functional difference in the parts of the expert’s brain that is active. 
6. Creativity
- The production of novel, socially valued products. Behaving originally with the criterion of appropriateness.
Creativity and Problem-Finding 
- Problem-finding: ability to discover new problems, their methods and solutions.
- Creative solution is made possible by the way the problem is formulated. 
- Problem-finding with other forms of cognition: the way the problem is stated, the method used to solve the problem, and the solution itself. 
- Problem-finding behavior is closely related to realistic value and originality of the finished product. Only technical skill is not a function of problem-finding behavior.
- Your solution could also create something that other people will find useful.
Creativity as Evolution in Miniature 
-  aspects to the evolutionary: Blind variation (refers to a process whereby alternatives are explore without knowing in advance which alternative will have the desired consequence) Some forms involve organisms moving in the environment another form is picking up information without moving around the environment ex. Echolocation, bats will emit a sound that bounces off objects in the environment, the return echo is a cue to the location of objects. Blind process. The person can imagine various alternative courses of action and the selection criterion for an appropriate behavior.
- Blind variation and selective retention: generation of alternative problem solution without foresight, and the retention of those that work in a particular context. Proceeds outside of awareness.
- Stages in the creative process: preparation (problem was formulated), incubation (problem was not consciously thought about but unconsciously worked on), illumination (useful alternative emerges), and verification (the soundness of the proposed alternative is evaluated).
Core propositions’: 
1. Creative solutions to problems require process of variation, which are chance permutations (different combinations of mental elements produced according to no set of rule) of mental elements.
2. Variations are selected on the basis of a set criteria
3. Variations that meet the criteria are retained
- Configurations are combinations of mental elements are more stable and better organized and some meet the requirements of a particular problem situation. 
- For a configuration to be culturally relevant it must be communicated which leads to further alterations sp that others can assimilate it.
- Price’s law: half of all contributions in a field will be produced by the square root of the total number of workers in the field, is the way productivity is distributed. Productive people have more available mental elements. 
- Creative potential: The ability to generate useful configurations of ideas. These people make the greatest configuration because they are more likely to generate useful configurations. 
Remote Associations and Creativity
- Remote Associations is a characteristic of the creative individual. Are uncommon associations. Words and objects have a hierarchy of responses associated with them. Divergent hierarchy, responses that are low in hierarchy are less obvious and less available to most of us as responses, and vice versa.
- Alternative uses test: a test that requires the person to list six uncommon uses for common objects. Test for original thinking.
- Creative people have flat hierarchy, associative hierarchies in which the alternatives are equally likely to occur.
- Remote associations test (RAT): a test that requires the person to come up with a single association to link three apparently unrelated words. Ex. Soda, buffalo, fall. Answer: water. Soda water, water buffalo, water fall. 
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