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ABSTRACT

The purpose of this study is to investigate the misconception of the human brain according
to completion of life science | on high school students. Generally, the misconception
of the human brain is called ‘Neuromyth’, because it would apply the knowledge from
neuroscience to education through misunderstanding or misusage. The researcher
recruited 104 high school students to analyze their misconception of the human brain, and
divided them into two groups depending on the completion of life science; completed 54
students and not completed 50 students. All of the students fill out the survey to check the
misconception, 16 questions in the survey were composed of three domains like learning,
the function of the brain, structure of the brain. The researcher marked the score of each
questionary whether correct, neutral, incorrect answer, and analyzed three domains score
and total score about misconception by one-way ANOVA.

The researcher was able to conclude as follows through the results of misconception analysis
of the brain. First, high school students had various misconceptions related to the human
brain. According to the result, it found out more than 50% of students had misconceptions
of the brain in 7 out of 16 questions. Second, there are differences in misconceptions of the
brain depending on whether or not students completed life science I. A result of statistical,
it significantly found the difference between the two student groups. Third, there is a
difference of the possibility for correcting misconceptions by the application of the life
science curriculum. The misconception of brain function could change to the scientific
conception more effective than other misconceptions because the statistical difference was
found on the misconception of brain function.
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Introduction
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5] % CHBusso & Pollack, 2015; Howard-Jones, 2014). OECD (2002)°l|A1= ] 23} 2| Alo] ZHe] A
Bo|u} Q= Qlaf LAYSH 24 i, 2=H W0l ol A IHEE2 A7 42K neuromyth)= A
ok, i34 Rl U852 Ao =M ZAIsHL w7 Efojof hotal ZFxstal gtk duka o= A4l
St & 18} ALE ohE 2ofol] A-&5he 2ol A QafetAu AR AREgRe & Qlof WS @ E S &

J5h= oJn] 2 ARE-HTHDekker et al., 2012; Feiler & Stabio, 2018; Howard-Jones, 2014). £35] o] thet 2714
57| Zuto]| k] 1}sto] A 8o gk ZAlet 35 FetH, eE0] Adohs o =4 - vl =4 W
ol A g QlsHA] T Bl =4 w1 Qlom, 27} RISkeA L ASE|A] g2 Ul-8o] AFERIGF Q14
+ dFolng FAIA uhetat s 2 Wt A S flol thztee] A7} 2 5tTH(Edelenbosch, et al., 2015;
Gearin & Fien, 2016; Kim, 2006; Kim & Sankey, 2018; Park et al., 2016; Park, et. al., 2017; Pasquinelli, 2012).

AN E 8= 27id e tiEAQ) /92 A shgol T d 271, 2] 7]5ol HE 271,
o] F-xo Beld QUi o R FEshE 4= ek ot W QUE2 ol thefebA| ek, tlEA o R
Aol ARt shaRaolu A E Y R4, 244, 25 - 4440l &84l d5E8HE /i
ke 27N, Al29l=o] Sha2 fIsl =o] k5ol A3 ofof i, & 71A] /lo] ARgo] oHth= 2
N, B4 Al7|17F EAlstEZ 7] 8h5o] P sithe @7, 3228 g5l | g 11
th= 271 5o ZASHHDekker et al., 2012; Gilmore et al., 2007; Owen et al., 2010; Sharp et al., 2008). /2] 7]
5 o QINE ] Wt AT} ahEo| Bl Tt 2HY - 27 Skl tigt @71, 2] 10%TFAF
B3k @, T 7HA] ddoj7t 7|54 0 2 ARtk @, A 28 H 250l H 7 Ve
Atk Aol aafel HH @I, £1 F = B4 7ol digh @7, T2 Aok FelEe] waA
of tigk @711, 71<1e] A 7el tigt 27l o] o34 0 & A|A|=]o] ATHDekker et al., 2012; Goswami, 2004;
Nielsen et al., 2013). =] 2] 2o} A H @INE-2 | o] F 7|} 2|52 T o] thgt @7, /g Qlof|A] k] Al
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20 2 A A ITHCole et al., 2012; Howard-Jones et al., 2012).
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2 & 4= AThDekker et al., 2012; Feiler & Stabio, 2018; Howard-Jones, 2014; Pasquilelli, 2012).
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2 AYE = S A 02 AAI 28} 759 ofdlol S B loH, RS S8 e
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NdS hebd 7 d o &2 ek 9 HEkA | 4= QI e & oh=t| e59] Fa3 45 FiL
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5l =2 o] thDriver & Oldham, 1986; Novak & Gowin, 1984).

ek Zdat ge] shEAE AU AL Qs AR 7iES AR o 2 @Kot ofm, afshalSof| glof @
Nd2 gt SHolA ] Aot FFol thgh Q1A 0 2 Qls] 25t Ao 2 Y o|thBahar, 2003;
Driver & Oldham, 1986; Fisher, 1985; Gilbert et al., 1982; Modell et al., 2003). 271g-2 &}2§o] 7R gAl|Alo] Thgt
Lt tiery] 5 Foll AE L WAy 4=}l 7|Qlske] A/dE 4= 1o, ot 'l FAH @UiE2 5
52 SollA G St A] g A AdE AY AL Qe A0 2 AR UTHGilbert & Swift, 1985; Kang et al,
2004; Lederman & Zeidler, 1987; Lee et al., 2006; Parker & Heywood, 2000).
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AA =] 11 I ThHa etal., 2016; Jo et al., 2020; Kim et al.,, 2010; Lee et al., 2006; Lee & Kim, 2017; Park, 2018; Youn &
Jeong, 2019).
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Research Method
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Table 1. Age of two groups on completion on ‘Biology I’ regular course in high school students

_I_,

Age Total (N = 104) Completed (N = 54) Not Completed (N = 50)
15 13(12.59%) 3(5.56%) 10(20.00%)
16 35(33.65%) 5(9.26%) 30(60.00%)
17 28(26.92%) 18(33.33%) 10(20.00%)
18 24(23.08%) 24(44.44%) 0(0.00%)
19 4(3.85%) 4(7.41%) 0(0.00%)
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Procedure & Measurement
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Data Acquisition & Analysis
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Results

Results of Learning Experience
] st kA 7 AR Y] Sh573E F ol tith A eAgo] SHZANE wAlste] 24 g skef &
Qlofl gt SEAF e HlES 4 %ﬂ‘ﬁﬁ} Aol g A sy ] | ¥l Sk Y| A2 253t

. 2.92%, Z5}kal 38.54%, 1155kl 39.42% 2 L}E} o 5] AFo] Yrta @l sHYS0] H1-8-2 22.12%
2 Uepdtch 24 S by —%—A&! 8} T 0|47 The) SIS =S8k 1.85%, 23t 35.19%, 15kl

50062 SR, Blole AT SHPEL E5E 2004 FHL 0% DEED 20062 G313
CF el ool T 2 Aol Gkl S5 IS 20092 o

o] 7} LFEFGTH Table 2).
Table 2. The result of answer frequency for the learning experience about brain on two groups
Domain Factor/Answer Total (N=104) Completed (N=54)  Not Completed (N=50)
Begin Period of Elementary School 2(1.92%) 1(1.85%) 1(2.00%)
Learning about Brain Middle School 38(36.54%) 19(35.19%) 19(38 00%)
High School 41(39.42%) 27(50.00%) 14(28.00%)
None 23(22.12%) 7(12.96%) 16(32.00%)
Acquisition Type of  Internet 40(38.46%) 15(27.78%) 25(50.00%)
Information about  Teacher 4(3.85%) 3(5.56%) 1(2.00%)
Brain Science Teacher 32(30.77%) 19(35.19%) 13(26.00%)
Book 11(10.58%) 6(11.11%) 5(10.00%)
Media(TV) 17(16.35%) 11(20.37%) 6(12.00%)
Frequency of Very Often 7(6.73%) 5(9.26%) 2(4.00%)
Information about ~ Often 20(19.23%) 10(18.52%) 10(20.00%)
Brain Normal 38(36.54%) 18(33.33%) 20(40.00%)
Little 30(28.85%) 15(27.78%) 15(30.00%)
A Little 9(8.65%) 6(11.11%) 3(6.00%)
Confidence of Brain Very High 6(5.77%) 4(7.41%) 2(4.00%)
Knowledge High 17(16.35%) 12(22.22%) 5(10.00%)
Normal 43(41.35%) 17(31.48%) 26(52.00%)
Low 32(30.77%) 18(33.33%) 14(28.00%)
Ver Low 6(5.77%) 3(5.56%) 3(6.00%)

o] TAH HEE E5sh= 5ol tish A shje] SFZxt QUEfYl 38.46%, YRFA} 3.85%, 25t
AF30.77%, A1 10.58%, TV-6 PIT] o] 1635%% LFEFSTE A8 25t I o]4= Aol A= detuAb > QIE Yl >
otjo] > A > AREIAL A 2 LERG O LY, t]o]4 Zthof| A= QTE|Ul > 3f&taAL > Bl Tjo] > TEA] > Uyt
WAL 0 2 et wba o] Aol ol TH HEE HStuAt2 R FE5stchal Q145)
Aot mlo]4= Fete] 74 QIEHlo| X & g &t 20 & QlAIskaL It} o]2|sh Axb & el 5}
59| A Adatet npr A 2 S8t st akel ge] 158t ket I wake] 2=} gk theloflA]
o] x0t 750l thell B AbA5] -1, A1 B 7 4 tfghaedts A AEjatEolebes SAdol
kol thgt 53 7HQ1e] Q14 Fo] YIS F7| Wt &2 & 4= Uk
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Misconception of the Brain
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Table 3. The result of misconception analysis for the brain on two groups

. . . Completed Group Not completed Group
No. Misconception of Brain Correct Neutral Uncorrect Correct Neutral Uncorrect
1 It could not learn for some field, if passed by 25 11 18 23 8 19
the specific period. (46.30%) (20.37%) (33.33%) (46.00%) (16.00%) (38.00%)
2 ‘Enriched environments’ enhance the brain’s 2 2 50 1 0 49
capacity for learning (3.70%)  (3.70%) (92.59%)  (2.00%) (0.00%) (98.00%)
3 Individuals learn better when they receive 3 2 49 2 0 48

information in their preferred learning style (5.56%)  (3.70%) (90.74%)  (4.00%)  (0.00%) (96.00%)
(e.g,, auditory, visual, kinesthetic).

4 We only use 10% of our brain 30 4 20 27 3 20
(55.56%) (7.41%) (37.04%) (54.00%) (6.00%) (40.00%)

5  Two languages compete for resources. 28 8 18 23 11 16
(51.85%) (14.81%) (33.33%) (46.00%) (22.00%) (32.00%)

6  Knowledge, acquired in one language, isnot 11 14 29 10 19 21
accessible in the other language. (20.379%) (25.93%) (53.70%) (38.00%) (38.00%) (42.00%)

7 The first language must be spoken well, 17 8 29 9 4 37
before the second language is learnt. (31.48%) (14.81%) (53.70%) (18.00%) (8.00%) (74.00%)

8  Differences in hemispheric dominance (left 12 16 26 3 10 37

brain, right brain) can help explain individual (22.22%) (29.63%) (48.15%)  (6.00%) (20.00%) (74.00%)
differences amongst learners.

9  Short bouts of co-ordination exercises 5 14 35 6 11 33
can improve integration of left and right (9.26%) (25.93%) (64.81%) (12.00%) (22.00%) (66.00%)
hemispheric brain functions.

10 When you sleep, your brain stops functioning. 51 0 3 38 4 8

(94.44%)  (0.00%) (5.56%)  (76.00%) (8.00%) (16.00%)

11  Children are less attentive after consuming 33 7 14 31 4 15
sugary drinks, and/or snacks. (61.11%) (12.96%) (25.93%) (62.00%) (8.00%) (30.00%)

12 Drinking less than 6 to 8 glasses of water a 29 15 10 20 10 20
day can cause the brain to shurink. (53.70%) (27.78%) (18.52%) (40.00%) (20.00%) (40.00%)

13 The brain is plastic for certain information 11 7 36 11 10 29

during ‘critical periods’, therefore childhood (20.37%) (12.96%) (66.67%) (22.00%) (20.00%) (58.00%)
development has a decisive influence on the
rest of development and success in life.

14 Memories are stored in small parts of the 7 11 36 2 4 4
brain like computers. (12.96%) (20.37%) (66.67%)  (4.00%)  (8.00%) (88.00%)
15 Animals with larger brains show higher 35 4 15 29 5 16
intelligence. (64.81%) (7.41%) (27.78%)  (58.00%) (10.00%) (32.00%)
16  Brain cells are no longer produced in adulthood. 39 5 10 29 12 9

(72.22%)  (9.26%) (18.52%)  (58.00%) (24.00%) (18.00%)
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Table 4. The result of one way ANOVA for misconception on two groups
No. Misconception of Brain gum of df ez of F Sig.
quare Square
1 It could not learn for some field, if passed by the specific Between group 064 1 064 078 781
period. Within group ~ 83.773 102 821
2 ‘Enriched environments’ enhance the brain’s capacity for Between group 131 1 131 1.010 317
learning Within group ~ 13.253 102 130
3 Individuals learn better when they receive information in their Between group .304 1 304 2102 150
preferred learning style (e.g., auditory, visual, kinesthetic). Within group 14.735 102 144
4 We only use 10% of our brain Between group .053 1 053  .057 811
Within group 94.168 102 923
5  Two languages compete for resources. Between group 053 1 053 .066 798
Within group 82.168 102 .806
6  Knowledge, acquired in one language, is not accessible in the Between group 333 1 333 54 463
other language. Within group ~ 62.580 102 614
7 The first language must be spoken well, before the second Between group 2.962 1 2962 4102  .045
language is learnt. Within group ~ 73.653 102 722
8  Differences in hemispheric dominance (left brain, right brain) Between group — 4.596 1 4596 9.147  .003"
can help explain individual differences amongst learners. Within group 51.250 102 502
9  Short bouts of co-ordination exercises can improve integration Between group .006 1 006 013  .908
of left and right hemispheric brain functions. Within group 47.753 102 468
10  When you sleep, your brain stops functioning. Between group 2.167 1 2167 5619  .020°
Within group 39.333 102 .386
11  Children are less attentive after consuming sugary drinks, and/ Between group .026 1 026 033  .856
or snacks.
Within group ~ 81.195 102 79
12 Drinking less than 6 to 8 glasses of water a day can cause the Between group 3214 1 3214 4533 036
brain to shurink. Within group ~ 72.315 102 709
13 The brain is plastic for certain information during ‘critical periods’, Between group 275 1 275 407 525
therefore childhood development has a decisive influence on the  ithin group 68.946 102 676
rest of development and success in life.
14  Memories are stored in small parts of the brain like computers. Between group 2.383 1 2383 6372 013
Within group 38.146 102 374
15  Animals with larger brains show higher intelligence. Between group 316 1 316 383 537
Within group ~ 84.213 102 826
16  Brain cells are no longer produced in adulthood. Between group 488 1 488 784 378
Within group 63.426 102 622
" p<0.05, "p<0.01
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Table 5. The result of one way ANOVA for misconception of brain on two groups
gum of daf Mean of F Sig.
quare Square
Misconception of Brain Between group 111.123 1 111.123 5.25 024
Within group 2158.713 102 21.164
Misconception of Learning Between group 5.335 1 5.335 1.623 .206
Within group 335.280 102 3.287
Misconception of Brain Function ~ Between group 32.523 1 32.523 4.890 029
Within group 678.390 102 6.651
Misconception of Brain Structure ~ Between group 6.395 1 6.395 1.519 221
Within group 429.259 102 4.208

" p<0.05
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