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The Influence of Number of Targets on Commonness
Knowledge Generation and Brain Activity during the Life
Science Commonness Discovery Task Performance

Yong-Seong Kim - Jin-Su Jeong'*
Research Institute of The Korea Special Education - 'Daegu University

Abstract : The purpose of this study is to analyze the influence of number of targets on
common knowledge generation and brain activity during the common life science discovery
task performance. In this study, 35 preliminary life science teachers participated. This study
was intentionally made a block designed for EEG recording. EEGs were collected while subjects
were performing common discovery tasks. The sLORETA method and the relative power
spectrum analysis method were used to analyze the brain activity difference and the role of
activated cortical and subcortical regions according to the degree of difficulty of common
discovery task. As a result of the study, in the case of the Theta wave, the activity of the
Theta wave was significantly decreased in the frontal lobe and increased in the occipital lobe
when the difficult difficulty task was compared with the easy difficulty task. In the case of
Alpha wave, the activity of Alpha decreased significantly in the frontal lobe when performing
difficult task with difficulty. Beta wave activity decreased significantly in the frontal lobe,
parietal lobe, and occipital lobe when performing difficult task. Finally, in the case of Gamma
wave, activity of Gamma wave decreased in the frontal lobe and activity increased in the
parietal lobe and temporal lobe when performing the difficult difficulty task compared to the
task of easy difficulty. The level of difficulty of the commonality discovery task is determined
by the cingulate gyrus, the cuneus, the lingual gyrus, the posterior cingulate, the precuneus,
and the sub-gyral where it was shown to have an impact. Therefore, the difficulty of the
commonality discovery task is the process of integrating the visual information extracted from
the image and the location information, comparing the attributes of the objects, selecting the
necessary information, visual work memory process of the selected information. It can be said
to affect the process of perception.
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Figure 1. The commonness discovery task of two objects (CDT-2)
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Figure 2. The commonness discovery task of ten objects (CDT-10)
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Figure 3. Process of EEG measurement
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Figure 5. Difference of theta band activation

Table 2. Lobe of theta band activation
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Figure 6. Difference of alpha band activation

Table 3. Lobe of alpha band activation

| Y N CDT-2 CDT-10 t
HEY 2100 0.0283 -0.0297 14.6727
£49 1575 -0.0543 -0.0596 1.375
=54 1050 -0.0402 -0.0455 1.369
359 525 -0.0502 -0.0565 1.202
™ p<0.01

0.0=2

o.01

-0.01
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Figure 7. Difference of beta band activation

Table 4. Lobe of beta band activation

L o N CDT-2 CDT-10 t
HES 2100 0.0199 -0.0284 12.398™
=Y 1575 0.0090 0.0042 2.184”
Ey=ys 1050 0.0035 0.0005 1.076
R 525 0.0115 0.0052 2.146™

*
*

IS
A
o

.05, ™ p<0.01
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Figure 8. Difference of gamma band activation

Table 5. Lobe of gamma band activation

I3 N CDT-2 CDT-10 ¢
HEE 2100 0.0478 -0.0073 12.877"
£44 1575 0.0275 0.0353 -3.332"
=54 1050 0.0137 0.0236 -2.539™
359 525 0.0386 0.0439 -1.064

*
*

o

.05, ™" p<0.01
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240 MY A7 AESHA RUCGD HNT  BEHS WAY o 2ol SN YA HE
4 9ok %, BE4S s sl a45e @ At Figure 9, Table 63 2k,

SAlstoAlel, @40] ulawmth 9 MElsts 7] Figure 9, Table 62 Alehuo] #o] B2 E

S7bA] ARIOl £OAF o] ololalAl 231 W 31¥ FABA 3] AL 95 WA

ot & 5 9t (limbic lobe)9] S =it A(posterior

cingulate), M 71X A H(precensus), A5t

3. 3548 ¥ U9 o] 2 ¥ & (sub-gyrul) Ay B ¥HAFY OiolH

xfo] oo BA (cingulate gyrus) 99 2] HE‘:UP 304

Jol(BA 30)0] 9& TEo] #7]4%, solL

SLORETA Z 2212 o]fale] CDT-2 T4 (lingual gyrus)@ oA H-2ou|st| %ﬂﬂ?idr
= »s¥s o 9y wujo] sAal v sl = A8 Ho&oi(+=3.921, p<0.01).

CDT-10 HA|E S8 of Hub o ojmeh
Ztol7t QxS Loty oict 1 An sLORETA
A2 Hstol ARt ANEHEH4.0-7.9Hz), &ut
o}8.0-12.9Hz), H|EFD}(13.0-29.9Hz), Ztoput
(30.0-50.0Hz) Fumts T & MEHDH T oA
oF olojgt ] T4 Ato] Alofo] AHEE 9L,

CDT-2 A 48 Alet v]wsto] CDT-10 A
23] Al gAo] 715 BA 31¥19] SACJAMIAlLS
Hr7dad, WE A-dFoAst Agdste DMN
(default mode network, £7] AME] HEYI)=S
T/dsh= Oﬂolq DMNE ofjAloj= k]7} of2ad
2 A o AEote woj2
%OH QJTETH tml:}ol'%

gd5S 5tA o

vy +% o

E-] (1]

+5 o o |

5

(21

10 ey 4] ] WHom [H]

Figure 9. Theta wave activation patterns during CDT-2 task vs. CDT-10 task.

Table 6. Increasing region of theta wave activation

Talaiach coordinates

Lobe Region BA
X y z
S ZAI 2 (Posterior Cingulate) 31 5 -55 20
o i Afo| = (Cingulate Gyrus) 31 0 -55 25
HAH (L L
5 (Limbic Lobe) M7 A% (Precensus) 31 15 60 25
A5HSub-Gyral) 31 20 -50 35
_ N M7| 2 (Cuneus) 30 10 -60 5
scq tal L
+8(0ccipital Lobe) 5{0| 2 (Lingual Gyrus) 18 10 65 5
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