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An Analysis of Elementary School Teacher's Beliefs about Visual

Attention and Gaze Distributions in Real Science Classes
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<ABSTRACT>

The purpose of present study was to investigate the elementary school teachers' visual attention beliefs during
the science teaching and to examine the relevance of beliefs and the actual eye movements. Eight teachers were
interviewed about their beliefs of visual attention on the science class. And the eye movement data of teachers
during real science class were collected using the wearable eye tracker, Tobii Pro Glasses 2. Collected data were
analyzed using the Tobii Pro Lab program. The findings of this study were as follows. First, teachers responded
that they had ambiguous thoughts about the visual attention beliefs in science class and they were not concrete.
Second, as the result of analyzing teacher's gaze distribution in real science classes, teachers did not indicate the
gaze distribution revealing all of their visual attention. There was no agreement between teachers' beliefs and gaze
distribution. The results of this study suggest that there is no close relationship between the teacher's visual

attention beliefs and the actual gaze distribution on science class.

Keywords : Visual attention beliefs, Eye-tracking, Gaze distributions

dEol glon, gAddd A 54 AR
2 aAbE wdtE #2F o Agevt oive o1 oF
WA AL ez QdAstar glojoF FtH(Doyle,
2006; van den Bogert et al., 2014). o] & 1814

I. Introduction

Nz te a4
o=

¥ o] A= ArAe] 2019 AALEEY] =] dEE Y, HAsd e
* Corresponding Author : Yang, Il Ho, yihl18@knue.ac.kr
Received November 13, 2019; Reviewed November 29, 2019 Corrected December 9, 2019; Accepted December 12, 2019

(©) 2019. Institute of Brain based Education, Korea National University of Education

- 281 -



Seo, Kim & Yang

Al St EC] dEg #ESte] £ HAFAA AALel AJZb A FodFe Ao figh A %
Eu= A5 gt Ao g HHEE AEH Holal St S A HFHor wyshy FFo] I
o2 FHE o glojok Frh(Yamamoto, 2013). i ot s st S5 AleTrh(Yi, 2012). =3 W
AbE aAC A dojus d@Ad o @] dEE AR AAH FF TS FAEY dEH vhEs
GHES M2 S50 QX =H1FE AW ZA4e B oy e} (Philipp & Sowder, 2002) A
& vtgoR HAM w3 ZAAES Sfof wgdhs oA dolude ddES S44oR gotste
Aol A EEA] #HEYTE o] FAXT] wEolth B =20]7]% sth(Berliner, 2004).
(Wolf et al., 2016). TAFA AAA B QIZte] Ay U=
At w4 d Eek AR ke g A= %719 ofelrol7t FE£HQ Azt Y5 7Rkl
Shulman(1987)¢] PCK(Pedagogical content knowledge) Hok olyfst AHLe 7} S A wALe] Al o]
of tigh o]&A T olF T8I AAF 4= AW GEol AA JEFgs vHves AT AdE

g w4 sFF e PCKell ok o ee] teksk o (o, An & Lim, 2014; Jeong, 2017; Kim et al.,
T AL WA 9o XA =W FUlE o 2013; Kim & Yoon, 2013)ol A= &<l 7}t o}

T 284S Xﬂ 718t A thH(Blomeke et al., 2016; g 5 F WAL AlZH Fol= wAF Ay

Meschede et al., 2017). 71 oA g5 Az # A Aol dgs s Aoz Ay 4 g
HE wie "}ﬁﬂr deE AL s = gl wgEshg o] o] Folx = IO nARe] AJZHH
= wWAMEe  FES AddgsieE dwd v Folot A Ma AFES AHEW 2T 7
(professional vision)®| FTeAS Axsta Ut Tl A du Aol A Hute] S AES A
(Sherin, 2001). Blomeke 5(2015)2] & Zdo w sk Meschede 5 (2017)9] A7, AA oA AlA
o] QA MY 2 ASd Ve AR W& At A= wAreE 2H WARe] Al ZHA
Aol Aoy Ald3 e WAL QIAFH Ak} ¢l %] (visual perception)E H| 3 van den Bogert

= T2, wAke L%Xj‘ Ao A 2Rl SA S(2014)el o8 FaE AT, A wAke} xR
A2 =5 F 9 A FIhe A dojuh= thekel AR RS Al SRS Tl e el A
AdEe gk JJ—’WJ A sEHe FAEY Y Kim 5(2012)¢] A7, d & & 253 wALe]
AAE, FAEY TF Ei P, g5 Ad A 9 T A HEs #4% Kim# Yang(2016) 9]
ZF(Kunter et al., 2013)¥ ZFH oz oloxA F A e Fhol A A FFe] EAS BE43EH)
< M AFg

n2 S Fgs) el en Akl 4 H
ARA n A BN wA As Ko (20179 47 &

g2 9l I ek el el @ A3
Hat7l fsidE Sy st wAd A
S

K
o

A AT ATES T2 WA Ao wE A Y H]
roZ dojof s, o= AR A|ZtH FolE BT o tigt A7 FE olFH, Ile A ATE
& o] Fojz vl Huang(2011)& w8hsy AFshol] A AR 9 T WAL AlZHA Foe tigh L
o] wALS] AjZpH Fol7t stAie] gk 4l HdE A ARl Aldol gk A 2] oy
Aolgks 7le s dkal o] A WAL Afolo WALl A ZbA Fo] Aldold A|ZhA FoE )
Ag NAAZ ERE ofe} 3 &Y 79 & ot A A-dE AdS vt AA £ A
Fol TAHA dEFgFES Foha FEsL Ak WAbE ol A mALe] AjZbA Feo] A AlgEE o] 17
AAS B8 A4 g2d dANA AEdd 5 9 ] Fof (Dessus et al., 2016) °o]|S ZTIHoZ A7
i, FAEY el did FAHTH FAE x1d a7 A= 4 wAF UEe] vpEAEitta B
3k} (Zeki, 2009). Zhang¥ Sapp(2008), Johnson % 7ol Hasit) o] AGe AlZGH Fof i3t Al
(2008)¢] A+ Ao ot wAbe} A Abo] g We Abekal, 9k Adel AAl wAbEe] 49
B Aol A wALe] AlMdo] wjg- FashE UERY oA ofw A Folgr uyehteEA A sk

AL vk wgshsy gs Foll UEhve sl gt Aol
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II. Materials and Methods

1. Participants

AT Foas AT dFGAe] 8o x5
Sl ofulAbeltt, dwkH ow Ao FHS UE
Aol Al S 71E At wALES 54 ow
of A7 S dstrol B oz go] e A
A o] YAE 9HEl WALE S TAoR M8 E
o 2 dFdAE FH T AAAAE FEH H
BE AT FHARE dder Exto] AL wAA
g 5 A FAH BATE a]lo] EAE=A AR
o ZelstdtHRoebers et al., 2010). 97 FoI=z}
AR 271 = T 10989 ZAPE FoAE 3| 9sil e
v}, Al FA S (tracking ratio)©] 75% W] RO Z L}
2 299 WA= Bergstrom Schall(2014)¢] A<t
of wal B4 diidelA At oernz HFHoR
Aol gk wAab= 8Btk A FofREddlA
= A9 FF-3 el dig tlE AAEHA
o] sate] tidt AH = <Table 1>¥ 2t} 3o
Zkol S ¥ 3d olstrt 3%, 3delA 10w o]
29, 11d o]& 3"oldlth. wAtEe] '3 dhde
Shdol A 68hd7kA] zt shdrd = 27 A o] Ut}

<Table 1> Participants

A B C€C D E F G H
Career lyr lyrs 23yrs 4yrs 12yrs lyr 1lyrs 9yrs
Grade 5 5 6 3 4 6 4 3
Number of
students

94% 77% 82% 92% 91% 91% 91%

22 25 24 21 24 22 22

2. Data Collect

1) Beliefs about Visual Attention

ALY A ZbH Fo] AdEe A 5AS a1
3} (Kagan, 1992) Wb F-x3}d /E WES 53
55 FHAY. "Wy AEA Y& v

Zo
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o
)
of

19 3
& WAGUZ? 2 olfE Tl
He o

ok 7k

rr

Aol 5o

Ay wg AEAET wgom 74 wAdw
4076087 M AASAL A7 W Buw
Aol oA A Folxel viE QlFeta w7
B8 ol e B AL e 29078 Y
AR F, A% £ F AL4H Felol o WA
Aol ga ARSAT BE W e BT =
gakel AAstg o, £H9 AR BYYt g
e Bnss] s Aw Tl AT Folguz
W, % Wel Ae Ba T Wgel oud o)
Arstel A3 on) 2 setatd FHL TG

2) Teacher's Beliefs about Visual Attention in

Real Science Classes

Bt aAbe] A 9138
J'

U

Tzl AeiA 28 Ad F2 A (wearable
eye-tracker) & &35 th AL8E AlA F4 A
= TobiiAte] Tobii Pro Glasses 2 ©|th. o] &X+=
AREAE B FAI S8 TR F o, A
M HMAE F& S0HzE AAY YgxE 45 &
T At

T4 T WA Ade wg Fguigo] detA
%= H]s=3k " o] eI (Byeon et al, 2011). ©]
of AFAte AT FAREE E<lo] e & A
Ale vt 28l AT HHS dAsked T
27 glvba Adsiglar A ol A e A
Aol x3td =4 T ME F de FHeE T
AA S e E dto] =95 st

ATAp= AR k&S Ao AT FHeAte]
WAS WEsATh dA Y d #Ee] 3o A
AT FAR oA Al FH AAE ZFEATIAL A
A ZA (calibration)s v ¥ 95 FaAH A
A=A A&t s oA
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W =
sy | e sy | s U T B o
no| | 22 T | a2 Fo Aol B AT FolA WE AFH V8
Shad Ak Sl Sl Stak & Al J:;L_}\]'@' ﬁ-ﬂ}"E‘ <Table 2>9’]' 7\51’4'
i i B RE WAEA TEHeR 2AT F e A
24 Fo Ade du 43 WFAA RE sy
as | 9 w | u w | ue & BaF wopol Arhish £5] wAY 4% WF
oAz REe] Ad A& A4S Ay Rotof 3
s | g s | e s | oo , . -
64 6-3 5-4 53 44 43 ootk ‘u AEEus sHAd ¢ FoE U1E
ofof FTh'sh ‘A ME A WE AL Holo
fmby| o AR | HIE 317 s}’ Fo] g o® =2 HEE YER I 9tk
A 8 dAdAN S A4F Y AEs
[Figure 1] Teachers' gaze mapping frame AAst7l fl8 ol s Holok df=rtol tigh Al
o AT Folzel weh Gt APe R /%3
A%, 49 =7, Agse e A%, 49
I Results FA FAE & G EYH o] Fot B
23 HxEolA zolE Kol AU
E3 oW PFFE sk S Holof dhEvtel
) . . .
1. Teachers’ Visual Attention Beliefs to QaAE e dEaA 2= FAS o =
Science Classes of FttE APS 717 wAMSo] wekow, $¢]0
AF8n b A g FrokE o Foleol
B oo ek A7 FHolASo AztH Fo st AldS 7bE wAbE A5k WA g
e Aw gl e Ay 4q wAw gw AT FAAE £9 3 ol9A AN A do
<Table 2> Categorization of teachers' visual attention beliefs
o . ) ) Participants
Situation Visual attention beliefs
A B C D E F G H
o Teachers should see all students
Normal situation o o o o o o o
evenly.
Guide Teachers should pay more attention to o o o o o o
experiment students than teaching materials.
Teacher should look at the progress of
. O o o O O O O
Perform each group's experiment.
Situation at €Xperiment The progress of the experiment can be ET ET Be SF ER Be SE SH
the level of seen by looking at 00. ER ER Be SF ER ET
lesson Teacher should see the presenter. o o o o o o
Presentation  Teacher should see both the presenter o o
and the students around him.
Specific Teacher should give more attention to
peet! g NC SC NC NC NC CU NC NC
behavior the 00.
ET : Experimental Tools ER: Experiment observation(1%4*: Workbook) Records

SF : Student’s Face Be : Student’s Behavior
SE : Student’s Eye SH : Student’s Hand SC : Student who Concentrating on class
NC : Students who do Not Concentrating on class CU : Children with Underachievement
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[Figure 2] Total fixation duration rate during carrying out experiment

A 2: A9 58 AR we FYS 43
1Y 3%E A8 oF I
Hdetrdd T AE 2ee T oo wAhe q4Ee
5ol oslety] A ¥ Fee s, I
Ao A3 AW s delste dLd AP
TS % UEE FE Zon WA 4 &%
ek dEEA dEhd AT FolAkse] AlAH
Fo Ade A=, AE AR hiA, e
53 e S AR BE 245 wrhe FAS
A H FoAE Folof k= Aol AldTh
CalAp - dels ehyjeg o) wAls 7 pptvh 2
A Ha ofEE HepErol & 3 Zofa.
AZE] A HEE YR T
2 ofo]5& HoflA G} SYrtd}
v ojefsli gl oF Gz i, HT
ef3z QlvpE P}efe)of p7] oo 2
HulAp o A= GYEe Bo] Hopgoa Y71
2. FYEo] T H= el H

28w GYEY YEEE 7Y
5] welol . HF vl

QEAE A% A2 Hi A 2ol

C WA H ALY W &3 o] A3 &%
Sl Al A= AR g gAEL] ol F
AE 71 olg I F de HAEE 47 98
SHAES] P5s AHAHoR FAdoF Frh= 4l
S Zt3 gtk wAbE A g Eel digk FoE T
A HA W& Tl wFdE ro] AHA oAF
& g% F v T P wdoA dojut
T @S dETE 8% dATF HER o] Ax
E MR E FAAR] ugdtsy g5 4 9 R
& GFo] o]Fojd = Q7] wiEo|t},
agla Agel APy B vEld A 3
ARESY AAA Fo Ade FAEY 4F ¥
Aeks FetsteEdl FoE Folof gtrhe Aol
AT
AdAF - A& & = ofEFo] et 9
AE Y =Y HEE Fotz Y
=IFE Hof g Yl HEH
F HL AHolg, FsHgE i ¥
o] H gloz i §J8.
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<Table 3> Teachers' total fixation duration rate during
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W 1A A7 H]&(total fixation duration rate)<

AF Hox ¥z T2 el RAo|t<Table 3>.

Bhubs Al S dAsHA] B FEel e &
Atk A7 FAe Aol A =2 vEs
Ak AL A Eatolth EnlARS83.89%), Dl
AHT522%) & iR AT FojaEo]l Hdd =
Tl MY B2 FoE s des & 7 vk
gy AnAbe BE A7 FolAsRg e
< HEG391%) =AY Zatel AAdE wfEetar
glom AAHoR WFEAB (WA, Az A
Sl digh We(21.97%), Eu #4(17.82%)°] =
o ANARE A AEHWE A B AAE, A

ST
248 Fo Agdon A3

o
ol
i
12
tlo
Ho
o)

o)
)
W &

~
>
©

o

=

N
>

i

o
ox
lo,
we o
!
=2
St
o
>
2
=

o 27 Lawest 28052 W 9 dehda 9
om, AwAb A AHOR e
1 gk Heege F@v wAke] Wy we
A MR Aol BHE S QAT @ QT
Asol A dehg e
ol AzA 7o Ags 44
NZH Feoly gaA o

A7 FolRolAAE dal
S oo

carrying out experiment

(unit: %)
Participants
A B C D E F G H
Experimental tools 33.91 58.88 46.95 75.22 83.89 54.04 55.93 43.74
Student’s face 10.86 11.77 26.37 1.84 10.19 2.84 33.37 16.76
Student’s behavior 13.28 18.08 10.63 14.46 2.80 25.77 2.37 8.26
Group environment 17.82 5.15 4.76 3.34 1.14 6.81 4.79 19.13
Teaching material 21.97 1.90 1.58 1.12 1.04 7.65 0.29 10.64
Classroom environment 2.16 4.22 9.71 4.02 0.94 2.89 3.25 1.47
Total 100 100 100 100 100 100 100 100
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Ad 3 Aol HET o, TFAE Hof Fo. ow Awstdtt. DuAreke] e W&y o]
ARZE BHAle] MR E AAHSEL AdS5S AAS
AT FoAA 8% T 6% Aol wxd wj 1 ) FEForA 1 FAo] ETFHI ATt AS =
A Hhof vk AZA S Ald S ZEa ATk 2 g dts Aotk obel WRE FAHs=A 9
dAHN G SYEY Ex B sop drhs
D WA : MEY Wi WESE AU} F AZA el Utk AT Feld F e tE
WoEE o wEgE AguA § SA%e BEE Bt dRE 2t o BEAE
ggd AE HEF A% gAeZ.  wt And o FaTL $9se wEe wa
Wi gy a7 & SAHFEE 3 8 AZA Fo Adeld A7 Felwz ool
= folda. $AE A 2 HE A7 A8 & & AN
B A} B WE EFR YT Se WEARY pAE AT FelREel A7
g gz ]9 e BE WE A Fel Ada AR AZA Fosk dAseA T
S FFEAY A9 F I F 4 A ARoR Ry AN £9 F UE A5 2
gopa. a7} AF WEAAFED @ BANAR A 1ge] Aol A5E AT FHol
g B ged X7z} ¥ gt A A ¥2 22 Jeld Holti<Table 4>.
A, F 2gdR. A 2t mAbE SeolM wRE B wE
G A . WEHT Qe W WEFE fF Mz AFE 4501A 831744 BgAh Table 33 2ol
2gn Fple) wEE # Ex =4 AA AT FlA 89 F 6Wel WEA AT A
= yofz HEshs ofyE Hu. 7 & 1At A D, E, H uAE HEE $3 =2
2 Fpd WES WS ¢ W H Y W AdH Fo Adat axsA gERe A A
e FH GAEa A ;o] itk WA, Bsh F aAbs BEARY
H @) : dge ofoe] B ma7} FEaA  olvd thE A5/ nEA molop #rii A
Sojof gZ ofo]EE 2ol # FFd  AA T AYS 21 QAT AA £
A EE Aefa 28 A7E AF 2 A SASE R on) W R CoF G WAk Wi
< Ho] QAER. (FE) 217} Y ZAkRE Hopopgtth= Ad S Zha AJAAT AA F
of ¥ Q& W wAl= oEF FollM = stdo] BES AET A= 2 A
& A= oF A 2E E AE = oANA Aol nAEJATRIE o] F R 7F X HHA
i ofo]E Fopyleu oF &5 dE T FAEY EE HEE ZUAS o= Hol A
Hoflalz 7] Sf=d Ao Y] Al Fdedds g3t & Ad age] veknt
2L S BRE sl ofojdl A HEE = As ¢ 7 v S 4R A8y #dd A
= o}RF o] WS pR §loj Q. Ao Add AA Al Feole AT oAk
ARk2 ARt oy, ymA dukd dAEA o
AT FHAAELS olHe AAH Fo Ads 2t Udes & F At
© olfE TR g dE wMidE 231 A
<Table 4> Fixations to speaker
Participants
B C D E F G H
Number of student presentations during class 8 8 6 5 4 7 6
Number of cases in which eye fixation occurred g | 6 s 4 5 6

only to the presenter
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IV. Discussions L}E}—‘;}\'QAU{ ol gt Afol= AL nl&o gk of Y
Z9e AAsD Aok
0F @ e kel Az Fel el A
AA WS BEo] o Fejx w4 wA} L oE b e A T |
_ makA] R, oFs Ade] FHE weltks Aol
o] AZA FolE wAke] AlAS T mddd. ] ’ o ;
o o S o =
QoA Ate] e Snete sasme wg | Th A0 WAS Ade gsased 484
_ ] ) Q9lo]gh= Sahin 5(2002)7 Akcay(2007)¢] 73]
WA el A WANE FFES WP v} . o A wa da
A 2 = 1 = Al Al 3 S
S % 50| Oh(Berliner, 2004). WAL AHow o 01 OE o, &4 F }40 HE A J_ﬂ* _Oﬂ o] &t
/\g_g_/] ?SgEJ,]— H]—_O_oﬂ X]zo]_O% T4 IO =z A E—"E“E‘ E—A]' oo]:/\é }‘ XHE—"‘T‘OJ T/}-Xéoﬂ ig—}\]ﬁok
o ey BE AL
st 2 2 (Philipp & Sowder, 2002) 7% 2t-8©] FSlKH T orE 2He wAlSo] AlA wjRd #I TE
= = S8 WUANS Al o et 5%
Fad 7 4y A s A
owad s A A SR W AWE g Nga 39 aw, 3 e 94e wny uel
Ald Ao S wlg Fastttal B o Qth N K
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