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How to balance between concrete experiences
and their abstraction?

Natural generalizaion

® Ample practice with reflection F ﬂ Lﬁ

e o . . Simple reflection
solicits natural generalization.

“Day Arithmetic” problem

Natural generalizaion

When Wednesday + Tuesday = Friday,
what is Tuesday + Friday?
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Simple reflection
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e A short demonstration with a
highly abstracted explanation might appear to
save time, but could impair the quality of learning.

Little pr

T

—————————————— Undergraduate Cognitive SCIENCE COUNSES ~ - -~ - - - - - - - oSS oSS
1. Solving problems 2. Strategy choice 3. Atransfer problem 4. Instructions for abstraction
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solve manv dav problems?” m-+Db="1 Class 2 “Explain how to solve the day arithmetic to your friends.
Class 1 3 y a4y p ' Class 3 “What is the most important point of the day’s lesson?”
iy
(n=381) N Strategy choices ) Answer types of “m + b” ) Abstraction levels of summaries
70 [~ 70
= B 80 —
Class 2 A S ——— 60 / \ s0 L
50 - omor ) ' . ) .
(n=71) ol | Toes " G 60 i
& Rules 40 — [ Transfer & High
30~ 30 [~ 40 -
A ] 20 20 -
Class3 201 10 ol 21
(n=52) : 0 :
= B o Class 1 Class 2 Class 3 Class 1 Class 2 Class 3 Class 1 Class 2 Class 3
Coding categories and examples Answer patterns: Coding criteria Coding categories
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Rules: ‘ ‘ in the alphabet as ‘0.” ... High: Commonality of strategies
“To add a Sunday, the addend 1s the answer.” Transfer: PSR- e.g.) “Without much thinking, I solved the alphabet
To add a Monday, choose the next day of the addend, G o and anp] N s sersgrnns | problem with a day arithmetic rule. If we had done
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“Effectiveness of rules” are generalize-able
only after ample practices.

Sparing practices does not atfect
the micro-generation ot a schema.

Concrete experience is the basis
for significant reflection.
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