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Initial Learning: Multiple Contexts and Decontextualizing
excerpt from The War on Learning
This issue of context of learning is fairly well known.  The degree to which learning can be inadvertently bound to context often escapes the attention of teachers.  Of further interest is how early the importance of context shows in infant learning.  

This chapter will dwell on principles of cognition that will free learning, recall, and application from the context or situation of initial learning.  True learning is generalized away from how or where it is initially learned.  In this sense, generalized learning is removed from the context wherein the learning took place.  Such learning is said to be decontextualized.     

When a student only learns a word such as “mendicant” within the context of a Longfellow poem, the student is said to have that learning tied to the context of that poem.  When the student learns to recognize the word in a new context, it is said that such learning is decontextualized, or generalized away from a single context.  

This chapter will also dwell of principles of learning ??? when new ideas are connected to other ideas in positive ways (generalization), and also how new ideas stand apart from others (discrimination).   Both generalization and discrimination are involved in decontextualization.

The term generalization is used here to name the learning process whereby the learner sees commonality between instances of items, ideas, events, and so on.    

The term discrimination is used here to name the learning process whereby the learner sees differences between instances of items, ideas, events, and so on, for which commonalities are also strong.    

As a goal, generalization/discrimination is ability to examine instances, perceive commonalities and distinctions, and to describe these with confidence.  At times, the perception aspect is gradual, as when people incubate over mathematics problems or science hypotheses.  The description aspect may follow slowly, as when a discoverer says, “What am I seeing?”  as a first step to finding descriptive language.

Generalization and discrimination abilities are innate in some respects, as shown when a newborn shows recognition of mom’s or dad’s voices but now those of others.  Some psychologists refer to these as natural categories.  

   
In other respects, these abilities are taught or channeled in various subject domains, as when a musician learns to distinguish various rhythms by name or a biology student learns to distinguish a spider from an insect. 

In these ways, generalization/discrimination as a goal is different from associative network (meaning) goals, which are a feature of knowledge structure in the brain.  

  
Generalization/discrimination learning processes may strengthen the associative network.  When one learns that both dogs and cats get a certain ailment, the similarities links between the two is strengthened.  When one learns that cats characteristically run wildly through their dwellings each day and night, and dogs don’t, the distinctions links are strengthened.  Thus, the generalizations and discriminations enhance the associative network.  
The issue arises at birth.  Searching for a way to amuse her infant, a studious mother (Rovee and Rovee, 1969) tied a ribbon to the crib mobile and then to the infant’s leg.  She jiggled the leg so that the mobile moved.  The infant quickly associated leg movement with mobile movement and initiated leg movements, enjoying the results.  The mother returned to her studies.  


When the mother tried this some days later with a new mobile, the infant had to have the mother jiggle a leg before the infant began kicking independently once again.  The prior learning had been associated only with the first mobile.  


But the second context experience (the second mobile) allowed generalization to take place.  For when a third mobile was introduced, the infant needed no help in initiating the kicking.  The kicking had been generalized to all mobiles.  

The importance of this discussion to teaching and to teacher training were underscored in this edited summary of visits to student teachers in the fall semester of 2003:

The subject of decontextualization came up during the follow-up to the first formal observation of a student teacher in Kindergarten.  Seeing her students just singing/saying the counting numbers in order (while she pointed in order to a strip of numbers on the wall) led to the question, “Can the students say the name of 13 when the teacher follows the song with pointing to only the 13, outside the context of the song/chant order?”  

The student teacher tried this out-of-context step the next day, and reported back: “Only a few could, and many that I expected to be able to couldn’t.”  
Context and decontextualization were discussed more: infants, crib mobiles, and mobility, as detailed below).  

Attention turned to phonics exercises, where students saw all 26 alphabet letters listed in two columns.  On another arrangement, these letters were listed in nine rows.  In a third assortment of two rows, both upper and lower cases were given.  In the first two arrangements, each letter was accompanied by a drawing of an object for which the name began with that letter and a typical sound made when the name is read.   The letter a was beside a drawing of an apple, for example, and the letter k might have been beside a picture of a kite, but not a knife.  For the first two assortments, the pictures differed as did the row/column arrangement.  We discussed the positive power of the three differing contexts for generalization/discrimination.  
The student teacher was encouraged to have the students identify numbers and recite using three contexts: the classroom calendar, the usual number strip, and a poster of the first 200 numbers listed in vertical columns of 25 numbers per column.  See the section on Connections.
Next stop was a high school mathematics class.  The subject (most generally stated) was properties of relationships.   

· Does a number (or whatever) relate to itself?  (Reflexive property)

· If one number (or whatever) relates to a second, does the second relate back to the first in the same way?  (Symmetric property)

· If a first number (or whatever) relates to a second, and if the second relates to the third in the same way, does the first relate to the third?  (Transitive property)

The specific example of relationship was the most common of all, and thus possibly the most useless: “equals.”  Thus the discussion was narrowly focused on

· Does a number equal itself?

· If one number equals a second, does the second equal the first?

· If a first number equals a second, and if the second equals the third, does the first equal the third?

The answer to all three questions is, “Yes.”  “Congruent” and “similar” are likewise vapid, ordinary, and lacking in instruction power.  There is no new context to raise the important clarifying questions…

And the students were having trouble.  After class, the suggestion was made to change the context in two ways: that the examples stop being all-three-true (“equivalence relation” in mathematics) and give the students relationships like 

· greater-than, where only the third question gets a yes:

· Is a number greater than itself?  Is 7 > 7 ?

· If six is greater than four, then is four greater than six?

· If 6 > 4 and if 4 > −5, then is 6 > −5 ?

· greater-than-or-equal-to, where only first and third get yes

· parallel to (for lines), where the second and third are true:

· Is a line l parallel to itself?  Is l 
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· If line l 
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· perpendicular to (for lines) where only the second is true

Another kind of decontextualizing of these relationship properties would have departed from mathematical entities and relationships altogether.  The relationship could be “Is the brother of”, which requires a careful definition, by the way.  The statements would have become

· Is a man his own brother?

· If a man Dan is the brother of sister Mary, is Mary the brother of Dan?

· If Van is the brother of Dan, and if Dan is the brother of Mary, is Van the brother of Mary?

(Most would say yes only to the third statement.  If “sibling” were used instead of “brother”, then the second would also be true.)  The point is that understanding these properties is far easier in multiple contexts, so that the issues and meanings can be decontextualized.

The student teacher and the two cooperating teachers were all impressed by the idea, which seemed new to them all.

The importance of decontextualization appears from the earliest months.  Rovee and Rovee (1969) showed that training an infant to kick to move a crib mobile will not transfer to a second mobile, but that training to two different mobiles will transfer to a third.  Cognitive psychologists have also noted that when a child begins to crawl, a toy that was once a toy only in the crib is now a toy everywhere, and this mobility greatly stimulates learning by decontextualizing.  In this is seen the wisdom of students reading in all basic courses, doing arithmetic in all possible courses, and having to think “same/different” in all courses at all grade levels.     
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