What is Intelligence?

How People Learn – Spring 2005

Goals

· To define intelligence and distinguish it from beliefs about intelligence.

· To think about how beliefs about the nature of intelligence may impact learning

· To consider how these beliefs may be learned & reinforced in school.

· To read & interpret data from studies as a way of informing questions.

Objectives

· Share images of intelligence.  

· What do these images suggest about what intelligence is?

· Add some theories & debates.  Define intelligence (Information processing?  Problem Solving? Knowledge?  Multiple Intelligences?  Something else?)

· How much does it actually predict?

· Is it fixed or evolving?  Is it effort or ability?

· Read data tables to address how people’s beliefs may effect learning?  (choice of challenge?  Interpretation of failure?  Use of strategies & resources for more learning?)

Materials

Share images of intelligence

1. People lay out their models of intelligence.  Go around and tell the story of your models.  Ask people to notice the categories of intelligence that seem to be captured by our class.  

60 minutes

2. Give BRIEF overview of how varied definitions and thinking is about what intelligence is (Neisser, 1996).  Use drawings to illustrate these ideas.

20 minutes
One general ability
Many intelligence evaluate intelligence by measuring scores on bunch of tasks relative to other people.  Some people think that all of these varying tasks have some core ability “g” that represents intelligence.   Statistically measured.
Many abilities:  Gardner – (biological & cultural) multiple intelligences deduced from (i) skills remaining in folks w/ brain injuries; (ii) what’s culturally valued & therefore taught & practiced; and (iii) who is believed to have the skills and therefore taught & reinforced to learn them (e.g. women in math; African Americans and technology)  
Cultural component visible in a study where “immigrant parents from Cambodia, Mexico, Philipines and Vietnam as well as native born Anglo and Mexican Americans were asked about their conceptions of child rearing, appropriate teaching, and children’s intelligence… …all groups except Anglo-Americans indicated such characteristics as motivation, social skills, and practical school skills were as or more important than cognitive characteristics for their conceptions of an intelligent first grade child…” (p80)  

Sternberg – 3 parts of intelligence, analytic, creative practical.   Thinking abstractly & process information effectively.  Formulate new ideas & make connections between seemingly unrelated ideas.  Able to adapt to changing environment.  Example of practical vs. school intelligence – Brazilian street math.
Developmental theories – We’ll learn about these through Piaget, Rogoff & Kegan over the next few weeks.  Piaget less interested in how people compare than he is in how intelligence develops in general.

Biological Theories – branching out of neurons, nerve conduction velocity, where glucose is metabolized, etc. 
3. What does intelligence predict?  
10 minutes
I’d need to do a lot more research to tell you a complete answer to this question.  What I can tell you is that traditional IQ tests do predict things like (i) school performance; (ii) years of education; and (iii) job performance. BUT… in each case if you consider of all the things that could impact the outcome of these three areas.  These IQ test scores only predict between 1/4  to 1/3 of them.  (p81-83).  
Neisser and his buddies point out several times that there may be other factors from personality, to motivation, attentional or perceptual strategies to who knows what else that are not as easily measured that add up to having a big impact on outcomes.
4. TRANSITION:  My interest as a teacher is in this other set of predictors, particularly the motivational ones.  What we will spend the rest of our time thinking about is about people’s beliefs about intelligence and how those beliefs may impact learning.

5. Look at your personal concept of intelligence and complete the following equation:

INTELLIGENCE = ___% effort +___% ability

- How do you think this belief about effort and ability affects your learning?  What if you had ascribed almost no weight to effort?  What if you had ascribed almost no weight to ability?

Put on the board two different models of the equation:

INTELLIGENCE = 10% effort +90% ability

INTELLIGENCE = 90% effort +10% ability

- What kinds of learning activities would this impact (e.g. choice of work; persistence;  reactions to failure, etc.) 

- Make some predictions & give explanations for why you think that would happen.

30 minutes

 Data from studies examining the effects of beliefs about intelligence
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For each table :

1. Describe the table.  

· What are experimenters trying to figure out?

· What does the title mean? 

· What do the columns represent?  

· What do the rows represent?  

· What do the numbers mean (e.g. percentage of what?)

2. Describe the data .  What happened?

3. Interpret the data.  What might the data mean?

4. What might be an alternative explanation?

A.  Question: What types of goals do students strive for?

5th & 6th graders

1.  Agree with statements like: (Dweck, p21)

2.  Given choice of tasks to work on

3.  Clear that all choices acceptable (other’s have preferred different types of tasks)
Percentage of Subjects with Each Theory of Intelligence Selecting Each Achievement Goal. (Dweck & Leggett, 1988)


	
	Performance Goals
	Learning Goal

	Theory of intelligence



	Avoid challenge

“easy enough so that you won’t make mistakes”
	Seek challenge

“something your good at but it’s hard enough to show you are smart.”
	Seek challenge

“hard, new & different—you might get confused and make mistakes but you might learn something new and useful”

	Entity theory (n=22)
	50%
	31.8%
	18.2%

	Incremental theory (n=41)
	9.8%
	29.3%
	60.9%


B. Question:  How react to sudden obstacle?  What happened in the face of difficulty?

5th graders semi-rural community

1. completed questionnaire to assign into categories

2. worked on 8 conceptual problems (all could solve w/ hints if necessary)

3. asked to think out loud

4. worked on 4 much harder ones, too hard for this age group to figure out

Number of Helpless & Mastery-Oriented Children Giving Verbalizations in Face of Difficulty (Diener & Dweck, 1978)
	
	Group

In response to situations that describe either positive or negative achievement  experience that frequently occurs in daily life of children.
	

	Category of verbalizations

(Thoughts & feelings expressed while working on 4 difficult tasks)
	Helpless

(cause of performance, not effort, due to something in environment)
	
Mastery

(cause of performance due to effort, to own behavior)

	Significantly different?

	Useful task strategy

-e.g. a plan/system that could lead to solution
	26
	26
	no

	Ineffective task strategy

-e.g. ignored feedback, repetitive strategies that won’t lead to solution
	14
	2
	yes

	Attributions to loss of ability

-e.g. no good at this; don’t have good memory, etc.
	11
	0
	yes

	Self-instructions

-e.g. “slow down”  “concentrate” “start here”
	0
	12
	yes

	Self-monitoring

-e.g. solution oriented behaviors, “noticing how hard I’m working”, “Oh, I tried that before.”
	0
	25
	yes

	Statements of positive affect

-e.g. “this is fun”
	2
	10
	yes

	Statements of negative affect

-e.g. “this is boring”
	20
	1
	yes

	Positive prognosis statements

-e.g. belief that I’m going to solve the problem.
	0
	19
	yes

	Solution-irrelevant statements

-e.g. talking about something non-task related like what I’m going to do after class.
	22
	0
	yes


Interesting factoids::
helpless – 1/3 thought they couldn’t solve SAME problems they had solved before vs all mastery kids thought they could.   Later studies, when given easier problems after difficult ones, helpless less likely to solve them.  mastery – “mistakes are our friend”  Different interpretation of mistakes.  Over time more likely to approach solution for even the most difficult puzzles.

C. Question:  What choices do people make if need to learn something in order to succeed in future

Hong Kong freshmen in social sciences

1. Prior English proficiency scores obtained
2. Assess entity & incremental theories
3. Ask questions about course offerings for next semester.  In the survey was a question about whether student planned to take a remedial English class.  (reminded earlier that English was primary language of instruction at university)

How likely college students say they would be to take a remedial language course that is said to be effective in improving English proficiency. (Hong et al, 1999)

	
	Grades received for English on School Certificate Exam

	Theory of intelligence
(n=168)
	A or B
	C or below

	Entity theorist 
	5.0
	4.77

	Incremental theorist 
	5.62
	7.0


D. Question:  Who will take advantage of further training when opportunity available

Undergrads in Hong Kong participating for course credit.

1. one of two Psychology Today articles on intelligence 

2. answered questions about article to ensure comprehension

3. took a non-verbal ability test

4. given fake feedback about how satisfactory performance was on test

5. Everyone told there is a tutorial available that they could take that was “found to improve performance on the test.”

Percentage of people who communicated intention to take a remedial tutorial as a function of type of feedback given. (Hong et al, 1999)


	 
	Feedback received

	Primed theory of intelligence
  
	Unsatisfactory

(worse than 65% others)
	Satisfactory

(better than 65% others)

	Entity theorist  (n=64)
	13.3% 
	66.7%

	Incremental theorist (n=56)
	73.3%
	73.3%
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