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Neuroscience Research Findings on Talented Learners:
Implication for Education and Guidance
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Professor, Dept. of Special Education
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Parieto-Frontal Integratlon Theory (P-FIT)

Stage 2

oAb
FERE

Stage 1
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om ‘“The Parieto-Frontal Integration Theory (P-FIT) of intelligence:
ing neuroimaging evidence,’’ by R. E., Jung, & R. J. Haier, 2007,
al Brain and Sciences, 30, p. 138.
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Process Sensory Information
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Stage 2
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Integration and Abstraction
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Stage 3
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Problem Solve, Evaluate, and Hypothesis Test
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Stage 4
2 e 2= 1= B D | R AR

Response Selection and Inhibition of

alternative responses
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Differences in Brain Structure

FIREESTEE

Cluster size Coordmates of the

(>50) most sinificant voxel Anatomical Location t -value
R Hemisphere
” 50 10 7 Frontal lobe, Precentral Gyrus 3 84k
L Hemisphere
26  -73 50 Parietal lobe, Precuneus@ 4,04%**
396 -40  -54  -21 Cerebellum, Anterior Lobe, Culmen 3.80%**
-50 =55 -7 Occipital lobe, ITG, BA 19 3.21%*
-34  -57  -14 Temporal lobe, Fusiform gy ‘ 3.01%*
65 -4 -31 3 Temporallobe, ST 3,784

101 42 39 -2 m,sub gyral,BAlO 3.67%%**
62 -30 -39 -38 3.18%*




Area

BA 7
BA 10
Cerebellum

BA 44

BA37

RO S (B> 1

Function Author

(year)

B P T B Y A g Frangou, Chitins,
- - & Williams
1 (2004)
B gS R TR el Y
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Cluster size Coor.dm.ates ofthe Anatomical Location t -value
( >50) most significant voxel
R Hemisphere
157 34 -13 52  Frontal lobe, pr 3.63%%*
40 -3 54  Frontal lobe, MFG;BA 6 3.53%**
144 38 -37 46 Parietal lobe, IP1sBA 40 3.32%*
44 -29 38 Parietal lobe, IP 2.89%*
68 46 -79 13 Occipital lobe, MOG, BA 19 3.21%*
42 -75 22  Temporal lobe, M BA 19 2.57*
91 51 -55 29 Parietal lobe, 3.02%*
46 -50 17 Parietal lobe, TRI, BA 40 2.69%
L Hemisphere
1569 -44 -37 46 Parietal lobe, IPL, 4 .85%**
-53 -14 39 Frontal lobe, precentral gyrus, BA 4 4.61%**
-53 -29 46 Parietal lobe, IPL, BA 40 4 54%**
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“ Parietal lobe, Postcentral gyrus m uccipital [obe, Lingual Gyrus
B Fronta1 Tove. MFG B Parictal Tobe. IPL
n Frontal lobe, SFG Frontal Tobe. IFG

Frontal Tobe, SFG/ Frontal Tobe, MFG

Frontal lobe, Orbital gyrus/
Frontal Tobe, SFG/ Frontal lobe, IFG/
Frontal lobe, Rectal gyrus
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Parietal Tobe, postcentral gyrus

Gocipital Toba. Lingual Gy K3 Frontal Tobe. SFG/ Frontal Tobe. MFG
Occipital Tlobe, MOG ﬂ Frontal Tobe, MFG

Frontal lobe, IFG/ Frontal Tobe, Rectal gyrus

Temporal Tobe, ITG
Limbic Tobe, Cingulate gyrus

Temporal lobe, Fusiform gyrus
Limbic lobe, parahippocampal gyrus

Temporal Tobe, STG
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5T =

36 MST & 37 TD MR Psychological Difference
(senior high school students) Brain Volume Difference
Function Difference in
46 MST & 53 TD FMRI Math & Figure Reasoning
(high school students) Test
2008-2010
45MST &53TD Function Difference in
: FMRI ' :
(hlgh SChOOl students) Emot|0na| PICtU res

2011-2014

Autism and Talents:
Are they Different in Cognitive Profiles and Social Interaction?
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Easy Item
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Intermediate D
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(D=.69-.39) o f e
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(D=.38-.00)
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(A) The TD senior group showed more

actvation m left frontal lobe (BA 8) (-14,
37, 44) than the MST senior group while
solving intermediate tems
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(B) The MST junior group showed more
activation m left frontal lobe (BA 8) (-36,
26, 44) than the TD junior group while
solving ntermediate tems
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(C) The TD senior group showed more (D) The MST junior group showed more
activation m left frontal lobe (BA 10) (-
38, 51, 1) than the MST senior group
while solvmg difficult tems

actvation m left frontal lobe (BA 9) (-40,
31, 35) than the TD junior group while
solving difficult tems




(A) Main effects of difficulty kevel were
observed m kefi sub-lobar (clustrum) (-
28,23, -3) in MST senior group

(C) Main effects of difficulty kevel were
observed  right limbic lobe (BA 24) (6,
-17, 40) m MST junior group

(B) Mam effects of difficulty level were
observed in kft imbic lobe (BA 32) (-2,
50, 4) m TD senior group

(D) Main effects of difficulty kevel were
observed in right limbic lobe (BA 19)
(32, -53, -7) in TD junior group
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Junior Students

MSTM-MSTF

Easy

L. Superior Frontal Gyrus, BA ¢
R. Medial Frontal Gyrus, BA 1

L. Middle Temporal Gyrus, BA 2

Intermediate

L. Medial Frontal Gyrus, BA O

Difficulty
L. Inferior Frontal Gyrus, BA 45

L. Medial Frontal Gyrus, BA 6
R. Inferior Parietal Lobule, BA 4
R. Claustrum

O

Senior Students

MSTM-STF MSTF-SMTM

Easy

L Cuneus B ‘@

L Postcentral Gyrus BA2

L Posterior Cingulate BA31
Intermediate

L Thalamus, Ventral Anterior
Nucleus

L Infg arietal Lobule,
520,

Difficulty

Lr Parietal Lobule

s

L Cuneus B




BT 48 T2 10 M4 Bl 32 R L 82

Junior Students

Senior Students

MSTM>MSTF MSTM>MSTF MSTF> MSTM
Intermediate Difficulty Difficulty

R. Postcentral Gyrus
. Inferior Parietal Lobule, BA3

R. Superior Frontal Gyrus, BAQ._ [R. Caudate Body
R. Inferior Parietal Lobule, !@

Intermediate

Intermediate
L. Inferior Parietal Lobule, L. Cuneus, BAI18

Easy
L. Cunus, BA19

R. Medial Frontal Gyrus,
L. Inferior Parietal Lobe,

Easy
R. Sub-Gyral, BA20
L

. Cunus, BA18
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Liling Lu (2015). A study in Mental Rotation
and Eye Movement of Elementary Students
with Different Perceptual Reasoning Index
Ability and Gender. Master thesis, National
Taiwan Normal University, unpublished.
Taipei.
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=5 th Uiy B (A T T B 75 50 L M4 A
RV R TE R - (S TR

AS Group MSTHIQ A MSTHIQ B MSTAIQA  MSTAIQB
ASRSGEE ) S 40 33
SRS 8)) srgel (94 104
AQ(FIELL) 20.86 12 28 19
VIQEE L E7) 115.14 133 a4 140 109
PIQ(/E 2 557E) 102.36 125 125 117 109
FSIQ(Z: B2 7) 110.07 133 138 126 110
VCICE TR 118.07 133 135 121 106
POICHTE4H4S) 108.50 109 132 111 119
WMI(T/ES21E) 107.00 131 155 136 111

PSIGETEEE) 123 123 125 103

21.71 21 @ 25
Emp OF (F/E.0»)
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Feldhusen (1991)
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