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ABSTRACT

This study divided elementary school 6th graders of into a higher academic achievement group
(n=19) and a lower academic achievement group (n=19) in order to examine the tendency of left and
right hemisphere preferences, characteristics and relationships of learning ability factors by means of
EEG. For this purpose, brain waves in performing higher cognitive tasks for 5 min. were measured
with a two-channel (Fpl, Fp2) EEG measurement system and hemisphere preference was measured by
means of a questionnaire. Our results were as follows. First, hemisphere preference indicated that the
higher group showed a left hemisphere tendency and the lower group indicated a right hemisphere
tendency. Second, the first learning ability test found that the higher group performed its task rapidly
with higher levels of concentration and cognitive strength and lower loading and the lower group
conducted its task more slowly with lower levels of concentration and cognitive strength and higher
loading. The second test showed that the higher group performed its task rapidly with lower levels of

concentration.
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(Table 1) Subjects mean of higher and lower group in academic achievement by groups

Higher group(n = 19)

Lower group(n = 19)

Subject t
M(SD) M(SD)
Korean language 57.47(4.26) 38.32(11.49) 6.812%**
Math 49.05(6.78) 19.79(10.79) 10.011***
Social studies 58.84(2.61) 21.05( 8.31) 18.912***
Science 55.37(6.15) 26.11( 7.35) 13.314***
English 58.95(2.25) 37.42(12.26) 7.526"**
Average 55.94(1.84) 28.54( 4.74) 23.473***
5 < 001,

Note. Higher group in academic achievement, Lower group in academic achievement.
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(Table 2) Group differences of BPI

Higher group

Lower group

Division t
M(SD) M(SD)
BPI 4.70(0.77) 5.35(0.61) 2.872%F
**p < 01
of A4 dA e AN A3, frolaE 05E AT A frolgE 05ET Al Ve

s
o 2 veht At BEe Ao s Yek
t}. Independent samples t-testE HA|gH A},
Table 29} 2o] A3 AAvy} a49dt
o] sgto] 247k 4707 5352 o] = -2.872,
p < 01) Zo|7} Y& Aoz Uehyt) o83t 2
T A AT 2 AP S et

_J_|_u_|.0.|| 0|%I_L %I-éhE19_| EM |:||Il|_

Ho

Independent samples t-test®} Paired samples
ttests AHESE7] SlaiA = el ek FtEE
£ /498 % gdolok Bk g5 89l o
Kolmogorov-Smirnov}  Shapiro-Wilke] 7 114
A% A 149 27 A4} 2F 7w e)
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A7}, Table 37} o] 12} AR B o] &0
A gdAdF AR w(2.23)0] A TH-2.79)
o vl FFE el Fgkol fFolstA(r = 2.539,
p < .05) ¥/ UEsth F3F dolmolA 9]
Aek-2.19)°] IR T2.71)0l Bl H5E
gkl FoaA@ = 2219, p < 05) =4 U

(Table 3) Differences in the concentration level between groups

Higher group

Lower group

Division Level of difficulty t
M(SD) M(SD)
Low -2.23(0.89) -2.79(0.39) 2.539"
L test Medium -2.19(0.82) -2.71(0.61) 2219*
High -2.19(0.81) -2.68(0.59) 2.099*
Low -2.43(0.62) -2.55(0.46) 0.686
2ua test Medium -2.37(0.73) -2.51(0.42) 0.744
High -2.20(0.71) -2.50(0.53) 1.433
*p < .05.
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(Table 4) Differences in the concentration level by measurement times

Ist test 2nd test
Division Level of difficulty t
M(SD) M(SD)
Low 2.23(0.89) 2.43(0.62) 1.348
Higher Medium 2.19(0.82) 2.37(0.73) 1282
group
High 2.19(0.81) -2.20(0.71) 0.028
Low 2.79(0.39) -2.55(0.46) 1921
Lower Medium 2.71(0.61) 2.51(0.42) -1.478
group
High 2.68(0.59) -2.50(0.53) 1475
Elgon, £& dolToflM T A wH(-2.19)°] OFEP—I xlo|
9 - eh(-2.68)°l B3| kel St = T It 7t Aol & Lol ] 93

2.099, p < .05) =4 Yehyith

Mann- Whltney U testE

A A8 A3} Table 59

SHAIZIE 1, 22k A dig 58 W} 2ol 12 HALe He dolmoA A9
£ UolE 7] $13)| Paired samples r-testE 2 A S (23.26) SFAFTEU5.74)9 M8 AR =]

A7, Table 49} o] T [ LF Fo]F Ao

—

HIFEA7F F2ABHAIU = 109.00, p < 05) =7

79l Ao dehith, BARCR gnjgls

Ueltth =2 Jo|Ro A% AR TH?23.32)

Aol gIAIRE H gl A AT 12kE T o] 39 A TH15.68)] Bl HEwYrt folst
274 AL Al BB dolmof| A FFE o] vol] ﬂl(U = 108.00, p < .05) =& Ao 7 Vehyith
© A% BHloH, skl ee 1A} AAEG oA 7] 1, 23} =HA7E HWEE Yo}
22} AAF Al BE do|ZoA] FHFHo] FolA| 17] $13] Wilcoxon signed-rank testE A
© %= Btk A7}, Table 67} o] F Jok BF {23k Apo]

(Table b) Differences in cognition strength between groups

Higher group

Lower group

Division Level of difficulty Mean rank Mean rank U
(Rank total) (Rank total)
Low 23.26(442.00) 15.74(299.00) 109.00*
L test Medium 22.16(421.00) 16.84(320.00) 130.00
High 23.32(443.00) 15.68(298.00) 108.00*
Low 22.84(434.00) 16.16(307.00) 117.00
2nq test Medium 21.21(403.00) 17.79(338.00) 148.00
High 20.47(389.00) 18.53(352.00) 162.00
*p < .05.
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(Table 6) Differences in cognition strength by measurement times

la test 2n4 test
Division Level of difficulty Mean rank Mean rank Z
(Rank total) (Rank total)
Low 9.14( 64.00) 10.50(126.00) -1.248
Higher .
Medium 12.56(113.00) 7.70( 77.00) -0.724
group
High 9.15(119.00) 11.83( 71.00) -0.966
Low 8.67( 78.00) 11.20(112.00) -0.684
Lower .
Medium 8.64( 95.00) 11.88( 95.00) 0.000
group
High 10.40( 52.00) 9.86(138.00) -1.730

© YA @8ttt SAA o= #ofg Afol& oA Felg ztol7} gle AR Ueyth &
UehAl ARt Bateeld Sd8FH A AH ez omgle zkols fAAITE 1t gkl
ARG 12ET 23k AL Al F3E o] Eo) A gddH ool skl e 1, 2
Ae golale Ade B3, B dolkeg A Ak B ool A Fatgto] WA vEb
2 doledld e mole B il §t U QASE7L wE BEe B3
AN = e dol=dA Soprle P 1, 224 SHAZIE AolE Lolir] §s
= H3a, @& do|x9 7t dolEoAe Paired samples r-testS A3 A3}, Table 83}
FoplE AEFE Holt 2ol BE wo|xA F A B folg A
o7} gl AR Yt FAA LR ofn|3
3) 2IX| Hx2| Afo = 2bole fISAINE gkl M 1Ak 27 A
o] =9 QA G| ek 3 Aol & otk AR AL S AT BE do =M

7] 913l Independent samples r-testE A1 S 2 Batgke] WA vehg QA& =7} b = A
7}, Table 72 o] 1, 27} HARS] BE o= & Bl st el A = W ol =st =

(Table 7) Differences in cognition speed between groups

Division Level of difficulty Higher grow bover group t
M(SD) M(SD)
Low 1.34(0.33) 1.45(0.33) -0.981
L test Medium 1.51(0.38) 1.60(0.52) -0.599
High 1.59(0.44) 1.64(0.58) -0.272
Low 1.26(0.40 1.40(0.30) -1.162
2ua test Medium 1.41(0.54) 1.71(0.38) -1.765
High 1.56(0.52) 1.57(0.52) -0.053
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(Table 8) Differences in cognition speed by measurement times

1 test 2nd test
Division Level of difficulty t
M(SD) M(SD)
Low 1.34(0.33) 1.26(0.40) 0.958
Higher Medium 1.51(0.38) 1.41(0.54) 0.907
group
High 1.59(0.44) 1.56(0.52) 0364
Low 1.45(0.33) 1.40(0.30) 0452
Lower Medium 1.60(0.52) 1.71(0.38) -0.834
group
High 1.64(0.58) 1.57(0.52) 0394
& Wolmol e HiFgte] YrobA QA& Er} v E 2|93 BE dolmo A 2
B 4%E nglont #7 delmlE  shwsl ve A% udrh 1, 24 34474
Batgko]l Eobd QJIAEEI} =eAle S WSS dolHr] $13] Wilcoxon signed-rank
B testS A3 AT} oA E Table 103} Zo] ZE

ol ol q fo]g Ao]7h ehtA] sl &
Jo g

4) |
Adetee] gt 3t Aol S dotrr] 94
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(Table 9) Differences in mental workload between groups

ge dolzg F
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Adez felg Aol GAAT FEEAd

A R AIAEE B doldANE |
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A

]

é
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Higher group

Lower group

Division Level of difficulty Mean tank Mean rank U
(Rank total) (Rank total)
Low 19.63(373.00) 19.37(268.00) 178.00
Ly test Medium 18.05(343.00) 20.95(398.00) 153.00
High 17.63(335.00) 21.37(406.00) 145.00
Low 16.79(319.00) 22.21(422.00) 129.00
2nq test Medium 16.32(310.00) 22.68(431.00) 120.00
High 16.21(308.00) 22.79(433.00) 118.00
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(Table 10 Differences in mental workload by measurement times

1 test 2nd test
DiViSiOn LeVel Of dlfficulty Mean I'ank Mean ra_n_k Z
(Rank total) (Rank total)

Low 10.50(105.00) 9.44(85.00) L0402
Higher Medium 10.40(104.00) 9.56(86.00) -0362
group

High 9.89( 89.00) 10.10(101.00) 0241

Low 8.71( 61.00) 10.75(129.00) 11368
Lower Medium 9.71( 68.00) 10.17(122.00) -1.087
group

High 8.00( 80.00) 12.22(110.00) -0.604

3. MST F40t Siasa QI ZHATEY  gRelEstel AWASE Basg B4 A
7, A3 29T Table 117 2o 3%
S AU v B HE  H% QLS = 494, p < 05), AFYF 2
SEP) 5 AFY, QAYE, QASE, A JRIAEC - 635, p < 0N ol folF FA
(Table 11) Correlation factors of higher academic achievement group (N =19)
Variables BPI score Concentration Cognition Cognition Mental
strength speed workload
BPI score 1
Concentration 276 1
Cognition strength 204 .009 1
Cognition speed -182 494* 301 1
Mental workload 273 635** -.307 .046 1
*p < .05. "*p < 01.
(Table 12) Correlation factors of lower academic achievement group (N =19)
Variables BPI score Concentration Cognition Cognition Mental
strength speed workload
BPI score 1
Concentration -222 1
Cognition strength 228 -.144 1
Cognition speed -707** -246 -.150 1
Mental workload -179 678%* -.160 -.055 1
**p < 01.
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