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Today’s Goals

• Review of intelligence
• Multiple intelligences defined
• MI as applied to the classroom

– Examples from Learning Assistant program
– Brainstorming  your ideas



Intelligence: What is it?

• Intelligence is a very general mental capability 
that, among other things, involves the ability to 
reason, plan, solve problems, think abstractly, 
comprehend complex ideas, learn quickly and 
learn from experience. It is not merely book 
learning, a narrow academic skill, or test taking 
smarts. Rather it reflects a broader and deeper 
capability for comprehending our surroundings –
“catching on,” “making sense” of things, or 
“figuring out” what to do. (Gottfredson, 1997)

Presenter
Presentation Notes
Before exploring multiple intelligences, let’s take a look at one definition of intelligence.Gottfredson, L. S. (1997). Mainstream science on intelligence: An editorial with 52 signatories, history, and bibliography. Intelligence, 24, 13–23.



Evolution of Intelligence Theories

• Spearman’s (1904) g theory
• Thorndike (1920): abstract, mechanical, social
• Thurstone (1938): word fluency, verbal 

comprehension, spatial visualization, number 
facility, associative memory, reasoning, and 
perceptual speed 

• Guilford (1967): 3 major dimensions 
(contents, products, and operations) yield 150 
categories of intelligence
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Presentation Notes
To start, let’s do a brief review of the evolution of intelligence theories that lead up to MI theory.One of the earliest theories on intelligence was Spearman’s Theory of General Intelligence. Initially based on a rating from a teacher for “cleverness in school,” ratings from two older children for “sharpness and common sense out of school,” and measurement on three sensory tasks, the criteria expanded and changed to consist of ratings in the Classics, French, English, Maths, Pitch, and Music. Spearman correlated the six ratings using a factor called “g” which indicates the general intelligence.Thorndike expanded on g to include three contributing factors : Abstract—the ability to manipulate words, concepts and symbolsMechanical—the ability to use tools and machinesSocial—being tactful and showing leadershipThorndike theorized connectionism—learning is the result of associations forming between stimuli and responses.  Associations are weakened or strengthened by the nature and frequency of stimulus-response pairings Thurstone introduced the theory of Primary Mental Abilities in an attempt to move away from Spearman’s single g factor. The seven primary abilities are: word fluency, verbal comprehension, spatial visualization, number facility, associative memory, reasoning, and perceptual speed. Although Thurstone’s initial results found evidence for g instead of disproving Spearman’s theory, the final version of the theory incorporated g and the seven abilities, and laid the groundwork for today’s MI theories.Guilford chose a structural approach using three main dimensions: contents, products, and operations. Each dimension has subcategories:5 kinds of contents (visual, auditory, symbolic, semantic, behavioral)6 kinds of products (units, classes, relations, systems, transformations, and implications)5 kinds of operations (cognition, memory, divergent production, convergent production, evaluation)



Crystallized vs. Fluid Intelligence

• Horn & Cattell (1966)
• Fluid (Gf)—the innate ability to learn and 

adapt
• Crystallized (Gc)—abilities and/or knowledge 

gained from experience
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Horn & Cattell proposed that there are two overarching types of intelligence that transcend categories. The types are fluid and crystallized.Fluid intelligence is the innate ability to learn and adapt to a dynamic environment. This includes inductive, deductive, and quantitative reasoning when faced with new materials and processes. Crystallized intelligence is the application of previously applied knowledge and skills to at least somewhat familiar materials and processes.It is important to recognize that fluid and crystallized intelligences are not sole options, but rather a balance of recognizing what might be reapplied for cognitive efficiency, and what is truly new.



Gardner’s MI Theory

• Individuals possess several relatively 
autonomous intelligences—frames

• Derived from studying various sources: studies 
of prodigies, gifted individuals, brain-damaged 
patients, idiots savants, normal children, 
normal adults, experts in different lines of 
work, and individuals from diverse cultures

• Intelligences operate in harmony
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Gardner posits that individuals possess several relatively autonomous intelligences, or frames of mind. The exact breadth and nature for each frame has not been established, nor has the number of intelligences been fixed. His basis is the biological and evolutionary roots of cognition. Evidence from multiple disparate sources (studies of prodigies, gifted individuals, brain-damaged patients, idiots savants, normal children, normal adults, experts in different lines of work, and individuals from diverse cultures) converges into categories.These intelligences usually work harmoniously with each other which tends to hide their autonomous nature. 



The Eight MIs to Date

• Linguistic
• Logical-Mathematical
• Spatial
• Musical
• Bodily-Kinesthetic
• Interpersonal
• Intrapersonal
• Naturalistic
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We will begin by reviewing the descriptions of the eight MIs currently defined. After the definitions, we will discuss how the MIs can be used in the classroom, laboratory, etc.The linguistic intelligence is the primary means of communication for humans. In current society, this includes utilizing both the written and spoken word. This intelligence can potentially be subdivided into interpretation and generation. The choice, order and inflection of words can drastically change the meaning. Individuals with highly developed linguistic abilities are able to master more than one language. Do a web search for “funny headlines” to find interesting examples of “failures.”The logical-mathematical intelligence is used to process data, identify patterns within the data, and determine the events causing and resulting from the data. The use of this ability can range from basic mathematics (e.g., multiplication, algebra, etc.) and logic (e.g., “If…then”) to complex mathematics (e.g., partial differential equations with boundary values) and logic (e.g., trying to synchronize traffic lights for a large city). The data can be abstract or numerical.The spatial intelligence is used to interpret dimensions of physical objects, the relationship(s) of the dimensions, and potential interactions with other objects. This skill can also be used in creating physical objects that interact with other objects.The musical intelligence is used to communicate using sequences of tempos, frequencies, and/or amplitudes of sounds using voice(s) and or instrument(s). This intelligence is used both for interpreting and creating music.The bodily-kinesthetic intelligence involves precise control the body. This can range from the whole body, as in gymnastics or dance, to the fine hand-eye coordination required to (e.g.) carve wood.The interpersonal intelligence is an individual’s ability to discern others’ intents, moods, motivations, etc. using inferred or sublet indications (i.e. not by direct verbal statement from another person).The intrapersonal intelligence is an individual’s understanding of his or her own abilities, capacities, feelings, etc., and the use of this understanding when undertaking new tasks (e.g., self-motivation).The naturalistic intelligence is used to identify and organize naturally occurring patterns. These patterns can consist of fauna and flora, weather and seasons, and man-made objects.



MIs in the Classroom

• Not all MIs are applicable to all classes or 
situations

• Common uses
• Be creative
• Listen to your students
• Do not confuse senses with MIs
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It goes without saying that not all MIs are applicable to all classrooms. Using the word classrooms is understood to include laboratories, and so on. In the learning assistant program, students comprehended and used the concepts of MI theory quickly, which lead to a re-ordering of the pedagogical topics for this year’s course so that MI is covered earlier in the semester and the LAs come up to speed faster. There are some MI applications that are useful across all disciplines, and some disciplines are able to apply more MIs in an easier fashion than other disciplines. One example is a concept map where ideas are placed in boxes or circles and connections are made to other ideas. People tend to place idea boxes in close proximity to closely related ideas. This can be a form of assessment and teaching. The natural sciences regularly use logical-mathematical and spatial, but can also use bodily-kinesthetic to have students act out the described behavior of either an inanimate object or a living creature.The key is to be creative—which you will be in a few moments.Sometimes the indirect approach works best. For example, by having students work in small groups, they are able to use their interpersonal intelligence to sense that others are also finding a concept difficult. This provides a common ground for them to begin discussing their ideas and areas of confusion—which also gives you and your TFs insight on what the students are picking up from the class and what they are thinking. This information can then be integrated into the next iteration of the course.Listen to your students to see if MI can be used. Their questions and comments will give hints to finding methods for reaching them. Read the comments on end-of-course evaluations. Some comments are blatantly obvious such as, “More (or less) drawings,” “Less math,” “More descriptions.” Other comments require more evaluation to interpret: “Find more ways to describe the process,” “Improve explaining.” For difficult concepts, try to find two different methods of explaining or guiding the students. This will help them triangulate to the topic. It is easy to confuse MIs with the senses. While they are interconnected, the intelligences process the data that the senses percieve. 



Brainstorm MI

• Split into groups
• Agree on a topic that your students find 

difficult
• Try to apply multiple MIs to the topic
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