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Neurological Dynamic Development Cycles of Abstractions
in Math Learning
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Dept. of Education, Kyungsung University

ABSTRACT

This is to understand the neurological dynamic cognitive processes of math learning based on the abstract map-
pings(level A2), abstract systems(level A3), and single principles(level A4), which are principles of Fischer's cogni-
tive development theory. Math learning requires flexibility to adapt existing brain function in selecting new neuro-
physiological activities to learn desired knowledge. This study suggests a general statistical framework for the
identification of neurological patterns in different abstract learning change with optimal support. We expected that
functional brain networks derived from a simple math learning would change dynamically during the supportive
learning associated with different abstract levels. Task based patterns of the brain structure and function on repre-
sentations of underlying connectivity suggests the possible prediction for the success of the supportive learning.
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(Fig. 1) Spurts for mappings of arithmetic operations[2]
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<Table 2> A2 level Comprehension and Spontaneous
learning(19~ 24yrs)

Paired Samples Paired Differences

Region Variable Test
Mean SD t Sig.  CI
Alpha A2C_RA_C3 0.197 0.072 0.004
_C3  A2S_RA_C3 0171 0.068 2425 0.024 0.049
Alpha A2C_RA_P3 0193 0.049 0.002
_P3 A2S_RA_P3 0176 0.061 2321 0029 0.032
SMR A2C_RLB_P3 0.083 0.025 0.001
_P3 A2S_RLB P3 0.075 0.032 2207 0038 0.016
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(Fig. 3) A2 Alpha Comparison in 19 brain
locations(age 19~24) between comprehension
learning(Tot_C) and spontaneous learning(Tot_S)
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(Fig. 4) A2 Alpha: Spontaneous and Comprehensive
learning(19~ 24yrs)
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(Fig. 5) A2 SMR Comparison in 19 brain
locations(age 19~24) between comprehension
learning(Tot_C) and spontaneous learning(Tot_S)
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<Table 3> A3 level Comprehension and Spontaneous
learning(19~ 24yrs)

Paired Samples Paired Differences

Region Variable Test

Mean SD t Sig. CI
o R 01000 1 o0 0
A AL OI 008 g 000
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(Fig. 7) A3 Alpha Comparison in 19 brain
locations(19~24yrs) between comprehension
learning(Tot_C) and spontaneous learning(Tot_S)

o] ¢ 7—} AR A st SEAA)Y o
A sk (2 A 9)S vaste AAE 99

frejujg A o 9ol thE dhol tigk HA A Q1 Hlwrt
73tk (Fig. 7).

(Fig. 8) A3 Alpha: Spontaneous and Comprehensive
learning(19~ 24yrs)
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<Table 4> A4 level Comprehension and Spontaneous
learning(19~ 24yrs)

Paired . .
Samples Test Paired Differences

Mean SD t Sig. CI

Alpha A4C_RA_Fpl 0.157 0.052 -0.054
2.514 0.019
_Fpl  A4S_RA_Fpl 0.187 0.068 -0.005
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(Fig. 9) A4 Alpha Comparison in 19 brain

locations(19~24yrs) between comprehension
learning(Tot_C) and spontaneous learning(Tot_S)
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