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A Study on the Neuroscience and Scientific Reasoning

Jun-Ho Jo*
Daejung Elementary School

<ABSTRACT>

Scientific reasoning ability is necessary as a tool for learners to explain observed phenomena and to
understand nature through them. Much research has been done to improve this scientific reasoning ability. The
purpose of this study is to explore the performance of neuroscience research to improve scientific reasoning
ability. In the neuroscience research, we investigated the literature studying brain activation patterns during
scientific inference tasks, and tried to investigate the applicability of scientific reasoning and brain activity to
improving students’ scientific reasoning ability.

Key words : neuroscience, scientific reasoning, science education, science learning, brain training

Introduction A FE vHs FEAI AY 9ol dastt
Bt F2 wEe el Al vAs TR of
et A& SolAe] A oardgel= Fast
statel A s e ok SAe Gl fekel T oe
NEXS A= ER Ao 2=z 3= o
]‘1‘_01 Lq‘ ‘"1 gaoﬂﬂl ] ]‘va H"IO]'}H o]— E}X]EI_ :_XH 6_']—531 J—ﬂ%oﬂ}\ﬂ 6’]—}\3%9/] .ﬂ}-é_’]—@ ?[:
= ota, AHEAE V2L, 7A dEAHE VB S o - e ] B
_ o . - B 5Es AT Aste] dnby =¥Ea gl
GEe 54& A o] o] Fojxith 2015704 e olmel oLl mlel ool Al o
o o) o] =) f 5100 = & - ]Oﬂ EHOH ']'1___‘ ’]T] }Aq- J’]’—l —U—I'v‘oﬂ ‘1'1___‘ Uh—TL
wE Al ofstd ‘Hse mE spAe] #Hstel A Ao Ea SFASo wetd 2o apal
Lo olsl=lo lElA Bl ‘:_E:]j,]_EHI:E '1—01::‘].04 65 Yo= o°H—| = ‘L]’—;ﬁ“r“‘_o—uﬁ‘ el
a= ]OHO]'_L. J’]’ﬁ—l U:[L o = = u S} /\]7]5_7_?(]- '@_—Tﬂr TS‘]—Z]E’_ _4—/%1%94 %?— %E—%ﬂ} —i,—%
5 =1 =R R Y 2} o] A .
AR spElel EAE chereeln FAREL N g wine) dwdz 4 ganA gudh 3
_ o N ol =
® ST AR 298 712 AT AR A pgggn sey 2Re R A6 BT @
kit 3lth(Korea Ministry of Education, 2015). B 2o nzago ol gxu stmo|a o]=ojx 1
Lawson(1985)2 A= & T3 &2 T g e oo SASe ety =2 L)
w5 FaSHA wFolAol & HREEI Y. o= sgs g7 wwe gasls] 9o wdo] m
ah ARl A AR @e AR FH SIE - ojx g 22 Ade w5 e PEa
Sk Abglolth. weba FHreks 2] Sl WS o] 5919 sty grd. e EZEo| Aol
& T Ee ANE AEsks Aol =FsstHY 3e B mEa wed] oled 58S FASd
AT, 2010 rEEE stEe] Atud F 9 jexs) gs) wmeA agted sz L)

* Corresponding Author : Jun-Ho Jo, Email : ruledesj@naver.com

Received May 4, 2018; Reviewed May 24, 2018 Accepted June 27, 2018; Published June 29, 2018
(© 2018. Institute of Brain based Education, Korea National University of Education

_63_



Jun-Ho Jo

< Aolth

weba wetd FEe] Uojub Meta wv}
Uz s7ue] wgeld grsnnd s 93
4 e wed 93 bsd 2344 40247}
oluet =7 o el QA Grste] sl
S FE SEe BN d oMo o&
NxE A 5 JRE sax @k A7
RN Aol F2 sl el gronA
Aetx g weol dd 43 ove 1 A 3

sh skl A Berd FEI 4Gy EAE
Fobr7] Sls) BAF Fa F@L obd <Table 1>

of A= At

<Table 1> Literatures to review on neuroscience

and scientific reasoning

Author Title
(Year)
Lawson et al. Review of research on formal
(1985) reasoning and science teaching
Goel et al. Dissociation of Mechanisms
(2000) Underlying Syllogistic Reasoning
Liao et al. Functional Neuroanatomy of
(2009) Grief: An fMRI Study
Training the Brain: Practical
Bryck et al. Applications of Neural Plasticity
(2012) From the Intersection of
Cognitive Neuroscience
Evolution of Electroencephalogram
Kwon et al. in Elementary Pre - service
(2006) Teachers after Hypothesis
Generation Learning
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Results and Discussions

Scientific Reasoning
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& She, 2009).

Scientific Reasoning and Neuroscience
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[Figure 8] Sagittal and transverse views of a
statistical parametric map (Goel & Dolan, 2000)

o] A+ FEY AFTA HMEYHAE A+t
I 9t} circuits in  basal ganglia nuclei,

Brain, Digital, & Learning 8(2)

left prefrontal cortical

FTEZAC FEE FH

cerebellum, fusiform gyri,

FEolA ¢
3lal 2 tHFigure 8. content reasoning #% o % F
23 YA H o= (BA 21/22) ¥ AW 9Y9(BA

regions 9]l A

44, 8, 9 xgele= left hemisphere ventral
network7} iLfretAl st AT A8H o2 FAl
= o]&2 Qo] AAVE A FEd daFExA
et AL dZaAAW A wE oge A7 -
27 AAL BazRzdoleu dadt one
4ol EAE FE AN Ao} Axue A}
gk gres Ugel FAE FA F2 AY
A B AxRe QSR mddon Ba 9
w ol o] gk 3

Hypothesis generation learning - 7Y A st
Eila} A A Fo HutgE £ g Aol
]E}JJr g WHstE AnEd, 49 JAd
FAYP3, Pz, PHS Fasta % HF
s7F ok vhA A Jee #AS5H TG

& Z7}s

rlr 1 b '1°‘
o *’"

1 Lo o s n:1>

o
2
~
!
w
e
N
J

H

, al
Ak A9 Awe g F 93
el FHEt @43 gaBort, B
W of FrHATh @l m@ F
o1 4 @:4 e

‘%E}E}Hﬂ

ha/eo

Dig A | o oneege
onan@moONaO®D

P3 IF‘Z!
e

Fzx

ha/en

[SE R =R =F= R
onhroDoNBD D

_65_



Jun-Ho Jo

mmwr%ﬁm,mw%%amwﬂi aoﬁupumo% wolﬁ%ﬂ H ST A TS BT HTT
Ne DR o O = A= 7 g o 5 0 K 1 < . T % W RO
Wog e w2 o oM W o T
EIE o et br o™ yTs ¥ i rwsw T F
TUE P RN T 0L wTTETT PRI wm KW A T Wy
e 4T EN g oy T T B T FBTE TR W
T oo o 2 R Ll Hr R Jo o W w a
io 5K Oﬁa .Ww NE e fryuat ‘_mﬁ T - Nro 3 EE ol sl :i WME ‘Ul o q 0 EI "o o ,ul
Lol S ® O = Ny o RNag  m oW - T o W T oM o
e i - o N oy S 7, roiS ~n ™ iT \UF L 1__/l —_ i Lt 0
dF TP 4T s LK g c L - = S WO T o
RS T g ® o Mo & g g R B ow
%%é@@%wﬂ?&@ﬂ ‘? ﬂ%aﬂ moaﬁ@aﬁilﬂaﬁid%ﬂﬁ 70 = o
L TN - K o = @%%%M G R T R
Crx%ﬁom@ﬂﬁ_ﬂmmé (IR S g %ﬂﬂi%ﬂ%mﬁm_zfﬂoﬁ = N
— — _ Rl = T
ﬂboaﬂ%ﬁ%]}%w (o) G a3 RN W g K =" TN
%mﬁ%_dﬁﬂn@ao%, ) Htiﬁdrm %aruuﬂr@_%i%%aﬁﬂﬂ o M o
E%?% . e B T TR R A Wl ©
il SO X ; _ i Tl ; T o
e AT T w T P g BT FE T TG T W E R
B PO ET® g R W A N DT A A
FeRgN®ET e w o TRy Hy 2 kD9 T A wp
= of B ° 5 e cow oA TR T a g ! i
IR T w Ty 2T Ny PRy HHRT
~ O vl ~ . B . . ) . I
DI R soevdT “Flrywerrre iy =0 ¥y
Sl B ol = R S ol %o B No @y T oF T K K° FRT N WO o T
g TR RS PPEEHTEXRNEIRBITIINRANS § PPN RT
i 42 SopWEERTNEHE o d LwmRLT, f PHREE
= 1o° S| 5 = - | S~ [ | o ] 0
2 AP O ERedy 2P Edr S P it sy vE L4
B L O By 9 EETS TR E LT ERIIRE T G NG e
9 Fox e SEMG S T gyl S o R = %
< S ~ N 2= = % % g o B ) o= X Mo W o N S _p_oﬁ g Mo
T N e S 0 - ST m s LT =w Ty WS ooy o o
) R ™ T~ ,Nw_ mmu X o m o ~ N = o I ﬂwe rv ;OL _5L —_ = o _ﬁo
£ = w ) .mmo,ﬁ?@mMCﬂwn%ms% @ﬁgoﬂ%iwwﬁ® do g = M
- —_— —~ N ~ a5 0 - o — 7o T =0 o) r
29 MMW.HE,EMnwm&aﬂmmazézﬁbo%Fxgﬂﬁmm R
$ 8 wLmoquwﬂﬂo%mn,%a%%og%ﬂﬂxmijEmomaﬂoﬂﬂo» T
= 0 oR 2 5 = S 3 o)) R A < N — 8 o 0
g : ST X = D oN =B o= @%2%1 o) o . © S 0° o — E
ym ﬂﬂdrﬁTmqum7&aM/M\wwm%,%MLMEEO ﬂnﬂ‘ou,ﬂ@ﬁ.wmro Mﬂ@momo
£z ﬂEMOMmE.mﬁMo%n,vmqﬁd'ﬁl%ﬁlmmalaamﬁmm%%moaﬁ%_/ e
5 B o BRI ETR I . R S
g & s TN s C R gTIaR Sy R Baw S
& [ —_— = R N g G S ) —_ A~ —_— %] B
5 § FXiv gz Sk g HlREyAREe X T Ao
SRR Jﬁ7ﬂmmﬂﬂo%&m_ﬂm_ry g B oar =B M ﬂaﬂuiﬂ
. < = = -~ T o= N~ — =
H & R ﬁ%%ﬂmgOL%.Mmmﬂ%Eﬁﬂum%udrlﬂﬂ@]xrﬁimx Sy
5 E 97 zh §F a8 a 4 @ ERTIPLaggE To _  F_ 0B
o S __ Hw 8 @uﬂﬂEHue,Em_M%fr‘_mo Ny Com o Mooy N S o o W T
S B To Z g L Z g 2P gy = B I L S TP S )
50 S oo 8RN T =S8 P B g W E e M ISR - R iy
= < S R RFERPITIFBRILTT EPFIFTTR S ®FF N E

e
ol 7l

=
=

94

€

=

—

1
s}

3

SF A
5}

1]

©

7|Hko 2

KX
=

o)

L

_66_

FEcological

Informed
Interventions - 22 AFAEe] A5 2 A A3

Neurobiologically



setd g BA 2ol slolA F o £gHe ¥
Fo AAE 5 e Aow A & Q)

AFAA A7 Al @ dEe =wde f3
2 EA o]Fo] A4 ubel glATh AT A
slo] way ¥ FEE F5HoR BAY F 9=
7)4o] e Ao T4 SgAS] F2 3
Aol dig F¥ FEo gig ABHl ARE AL
F oA Hch weA oleld ARAN ARE w
gow u WA SASe Alw W Ak
283 5 Qe WFow wo] o]Fojol F A
olty, B4 9l FANE HFEiE FES FA
ForA #Hdd F2 85 ke 9 2AE
dE A Rolt

References

Bryck, R. L., & Fisher, P. A.(2012). Trainingthebrain :
Practicalapplications of neural plasticity from the

intersection of cognitive neuroscience, developmental

psychology, and prevention science. American
Psychologist, 67, 87 -100.

Carlson, S. M. (2005). Developmentally sensitive
measures of executive function in preschool

children. Developmental Neuropsychology, 252),
5% - 616.
Goel, V. et al
underlying syllogistic reasoning. Neuroimage 12,
504 - 514

Huizinga, M., Dolan, C., & van der Molen, M. (2006).
Age-related
Developmental trends and a latent variable analysis.
Neuropsychologia, 44, 2017 - 2036.

Korea Ministry of Education. (2015). 2015 Revised

Korea Ministry of Education Notice

(2000) Dissociation of mechanisms

change in executive function:

Course.
2015-74.
Kwon, Y., Park, J, & Shin, D. (2006). EEG Changes
Learning for

after Hypothesis-Generation  in

Elementary Pre-service Teachers.
Korean Elementary Science Education, 25.

Lawson, A. E. (1985). A review of research on formal

Journal of

Brain, Digital, & Learning 8(2)

reasoning and science teaching. Jowrnal of
Research in Science Teaching, 22(7), 569- 617.

Lawson, AE., & Lawson, C.A. (1979). A theory of
teaching for conceptual understand- ing, rational
thought, and creativity. In A.E. Lawson (Ed.), 7ke
psychology of teaching for thinking and creativity
(pp. 104~ 149). Columbus, OH: ERIC Clearinghouse
for Science, Mathematics, and Environmental
Education.

Liao Y-W, She H-C (2009) Enhancing eight grade
students’ scientific conceptual change and scientific
reasoning through a web-based learning program.
Educ Technol Soc 12(4) 228 - 240

Lim, S., Yang, I, Kim, S, Hong, E, & Lim, J. (2010).
Investigation on the difficulties during elementary

open-inquiry  activities.
Journal of the Korean Association fr Science
Education, 30 (2), 291-303.

Miller, E. K, & Cohen, J. D. (2001). An integrative
theory of prefrontal cortex function. Annual Keview
of Neuroscience, 24, 167 - 202.

Miyake, A., Friedman, N. P., Emerson, M. J., Witzki, A.
H, Howerter, A, & Wager, T. D. (2000). The

unity and diversity of executive functions and their

pre-service  teachers’

contributions to complex “frontal lobe” tasks: A
latent variable analysis. Cognitive Psychology, 41,
49 - 100.

Zelazo, P. D., Carlson, S. M., & Kesek, A. (2008). The
development of executive function in childhood. In
C. Nelson & M. Luciana (Eds.), Handbook of
developmental cognitive neuroscience (Znd ed.), pp.
553 - 574. Cambridge, MA: MIT Press.

_6’7_



