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Analysis of the Effects of Changing Novice Teacher's Gaze through
Gaze Image Self-Reflection in Elementary Mathematics Class®
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<ABSTRACT>

This study aimed to suggest some implications for the education for novice teachers and teacher expertise
education by analyzing the gaze characteristics and the gaze change after the self-reflection on eye tracked videos
of novice teachers in primary mathematics teachings. Four novice teachers were video taped four times respectively
in three weeks. 16 analyzed statistical data were quantitatively investigated on gaze characteristics and the change
of their gaze after the self-reflection. As the result, the teachers were more interested in teaching part than
learning so it is necessary to emphasize more about teaching methods on teacher education. After the
self-reflection on eye tracked video, teachers” AOI have changed from learning areas to other areas to teaching
and teacher-related areas. So the self-reflection on eye-tracked videos partially helped on improving the teaching

mathematics.
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2. Eye-Mind Theory

Eye-Mind ©]22 vlg & QAX|HAHo] zozg =
Huttn Eop Abge wo® mlgiiE o F9
o Q1A A7t o] FojAH, Algro] Al (attention)
< Hol& A HAA AAHE 1A (fixation)sh=
o] W& HIE AX3ch(Berliner, 1991; Bojko, 2013;
Rayner, 1998). & <5 9A] o]g s Eye-Mind ©]
ol dztste] AAlsked

III. Research Method

1. Research Participants

SA ade] NzsstaelA A7 FoE swse
WA wA Aol 3d Hgtelm ol A
2Rl 5% AASGeh AolAEE 1745
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%% %7 A% £xbolH2E (Oldfield, 1971)
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sHoA e <ty Aoyt yHo] ATk A
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<Table 1> Information of participants
Number Grade E(él:ri::n Haig:tess Sex
1 1 2.16year  Right Hand Female
2 1 2.16year Right Hand  Male
3 2 l.16year Right Hand Female
4 3 2.16year Right Hand Female
5 4 l.16year Right Hand Female

£

MM

<Figure 2> Setting AOI in snap shot
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<Table 2> AOI in upper area and lower area

Upper area Lower area
Blackboard, Electronic blackboard
Teacher’s computer

Teaching  Teacher’s edition, Teacher’s textbook 5 ¢ Ao Ao x WEH AAYY 24 AR
Assistant Teacher L A9z F94zor Urol AOIE A
Score board for praise T B aAle] ZTstoloMe] AlM EA3 3
Learning resources . ) i o
Learning Student’s textbook el 2R AADY AV s S wsta
Worksheet = A4 dlelHol dig AsE A=t
Student Students
About teacher  Teacher’s table, Around bookshelf .
Clock 4. Collect & Analysis Data
etc Area not in photo
Area not setting AOI =28 20709 FAAMGA = 7)ol o7 H
o AgstA] A 7] WS AL 16709 F
FEE AT Tobii Pro lab(v.1.67) =213
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[Figure 1] Run automatic mapping with Tobii Pro lab

V. Result & Discussion

1. Analysis of Novice Teacher's Eye Data
before Self-Reflection

2Rl 5909 7xd A4S 99 Az o
gelxe] A4 dolHE AOIGY 3} shade BR
shel ®Astglon 1 Ase the} g,

1) Attention and Distribution of Beginning Teacher’s
Gaze in upper area of AQOI

A9l AOQIe gk
Count) H]&& <Table 3>3 -t}

A7 4(Fixation

<Table 3> Novice teacher’s fixation count ratio in
upper area of AOI
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<Table 4> Beginning teacher’s ratio of total fixation

duration in upper area of AOI

unit: %
Teaching Learning Student About
teacher
Fixation 526 1707 1945 204 4166
Duration

unit: %
. . About
Teaching Learning Student ou
teacher
Fixation 50 s 1853 2217 32675 252675
Count
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2) Attention and Distribution of Gaze by
Grade(Upper Area of AOI)

17280 2naAbEe] 49199 AOL AHDY 5

H] &2 <Table 5>¢} Zt}
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<Table 5> Fixation count ratio by first & second grade oz 1728hde] 499 A0l 999 F A
unit: % A AE&EAIZE 8] &2 <Table 7>7 2t}
. About
Grade  Teaching Learning Student ou etc
teacher

<Table 7> Mean of total fixation duration ratio by

First 31.53 17.15  26.01 395 2136
Second 27.60  22.69  20.19 1.52  28.00

first & second grade

unit: %
About
Grade  Teaching Learning Student ou etc
13hd 2R EAFE W5(32%), 348(26%), 1 9 teacher
First 15.89 11.08  20.55 234  50.14

(21%), 3F5(17%), WALAH(AY) «o 8 Egtow

28hd R WAME 1 9)(28%), 14 (28%), S5 Second 16.11 23.52 16.34 0.87 43.16
(23%), S+A(20%), AARRA-A2%) To= Al
o] mlgo]l Eokth 1728hd WAF BF a9 183hd 2R WA 1 9(50%), 3HA1(21%), w4
o A ool stAeld S FAED = (160), B7(11%), WABA(2%) #OoR whom 2
howl -Lefe] AR 5 Ml B R 20%0] sha zmwaAbs o 9)(43%), SH(24%), A
G (16%), W4(16%), WAFHA(1%) #O2 F AHa
Ol T B ageh dEE RIS SRS g A5ar wige] wsith 1723hd WA BE
Azbebs 18hd WAl SRt sHE, 28hd WARE o) godo] = A M TA x| EAlzke] T2 gdd] u]
SR kol O 7HAE AL e s wekth & A3, 18hd wAb= 84, 28hd wAbE By
3748 2EWARE 9] Fe1g ] AOI High Al qelo] 744 71 AATA 2 EA 7S JERAT
3174 4 "] &2 <Table 6>} 2T} o] 1728hd 2R WA} BE 4L sy £9 ¢
o] Gl AlAdeol eFFet HERSS & F don,
<Table 6> Fixation count ratio by third & fourth grade 18hd wAb= shAle] o), 28hd WAl Skl sl
wit: % 298 gEu 2498 st 9SS & 5 gk
Grade Teaching Learning Student tlg:c(;ir etc Uho 2 3748hd 43 il vk 4919 A0l
Z ANAIA AEA 7 v F7FS <Table 8>3 2t}

Third 2134 1474  30.12 146  32.34
Fourth 43.51 19.52  11.77 6.10 19.10

<Table 8> Mean of fixation duration ratio by third &
fourth grade

38hd ZmEANE T 9(32%), $HA(30%), AL unit: %
(21%), 34(15%), WARA1%) w0 Egon About
43 2 HWANE 05 (44%), 5(20%), 1 9 Grade  Teaching Learning Student teacher
(19%), 3TA(12%), WAFHA(6%) o= Al 1A Third 1479 1342 3191 1.08 388
27} =ghth 38hd WA= AOL 9] dede] A]A Fourth 3232 20.25 9.00 3.88 3455

AR 7F 7y wskew dshd aAbe me e 3hd ZWaAb: 1 9](39%), SHAI(32%), AL
)

(15%), 8Hs5(13%), wAHHA1%) w22 =hoH
Shd ZRWARE T 9(35%), w(32%), 9
5
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3) Attention and Distribution of Beginning Teacher’s
Gaze in lower area of AOI

ZH IS 9] AOIY o o
H]&& <Table 9>¢ -t}
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<Table 9> Fixation count ratio of beginning teacher

unit: %
Blackboard Teacher’s Teacher’s Assistant Textbook
computer  books teacher
23 7 2 0 15
L i A
carning Worksheet Student bout etc
resource teacher
3 1 22 3 24
sheld A ZHRuALY ALY F= 19
(24%), AF(23%), BAV(22%), 58 5o WA
(156%), WAME HFE(7%), T3+ (3%), WALAH
(3%), SA(1%) wolgom o o), A%, FAe

Wl go] WZaln feta el wApwee] W&ol w]
U=
ololA 919l AOL o % AMTY A %A

7k ¥l & <Table 10> .

<Table 10> Total fixation duration ratio of novice teacher

unit: %
Blackboard Teacher’s Teacher’s Textbook
computer books

11.45 5.84 1.42 13.15
Learning Worksheet  Student About etc
resource teacher

2.48 0.69 17.32 2 45.65
sdoldelol ) zuaale] & AALH ALA7H

Hl S22 1 91(46%), FA17%), - 2 (13%),
A (11%), AR HFE(6%), F8tal7-(2%), A
HH(2%), wARE =A(1%), TFA(1%) =olde

q

W29 Fge] FdelM AAGE T AIHALA

Brain, Digital, & Learning, 10(1)

HuAbe= sHA 4=8F wapa e} 43 93 3
7 Toll W A Aol MERoW Aol 3t
Mg FASR 3 49L& st e Aoz FAs)
= 5 3
4)  Attention and Distribution of Gaze by

Grade(lower area of AQI)

1728hd 2R WAFSE S 39 AOIF AW A|A 1

A ¢ HEL <Table 10>3 2t}

o

<Table 10> Fixation count ratio by first & second grade

unit: %
Grade Blackboard Teacher’s Teacher’s Ass1stantTextbook
computer books teacher
First 23.00 5.80 1.52 0.29 12.96
Second  24.00 2.34 0.90 0.15 18.43
Grade Learning Worksheet Student About etc
resource teacher
First 3.11 1.08 26.01 3.95 22.00
Second 2.74 1.52 20.19 1.52 28.00

ﬂé’%%ﬁﬂﬁ 183hd ZH WA Al uA i
A (26%), HT(23%), L £1(22%), 3l <}
8 93 A (13%), wAME HFE(6%), wAEA
(4%), L 7(3%), WAFEEA(2%), 5 A(1%)
Folemn 28kl ZHWANE 1 9)(28%), H¥t

(24%), St (20%), <FtulaAset 3 A
(18%), 3 7-(3%), wAHE FHFH(2%), St5A
(2%), WAFEHHA(2%), WAFEEA(1%) o2 =
et

13hd WA= =49 7Hd 2 7HAE Al
aloew 28hd wAbE 9] gl Fa o
W uAb B FJa, S g THAE AL
FHE da eS¢ F A w, g
3.11%, 2.74%9] H| &2 Hol F WA} X% 3
TE FetFdelA ZHA Al BAEA Fe Ao

2 ddH,
37431 ZH AL F
H| &2 <Table 11>3 2t}
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<Table 11> Fixation count ratio of third & fourth grade

unit: %
Teacher’s Teacher’
Grade  Blackboard cacher's cacher's Textbook
computer books
Third 21.34 3.41 0.95 14.6
Fourth 22.45 16.58 448 14.43
Grade Learning Worksheet Student About etc
resource teacher
Third 0.13 0.01 30.12 1.46 27.98
Fourth 5.09 0 11.77 6.1 19.1

g oA 38d ZRWALY AAHMTA S HE
& AB0%), L £1(28%), HIH21%), TSl e}
Tk A2 (15%), WA HIFE(3%), AR (1%),
WARE E=A(1%) w=ollen 48hd WA AW
(22%), 1 91(19%), wAHE HFE(17%), FSFalpA
ok sk 43 A(14%), $H3(12%), WA (6%), =3
WT(5%), WAMEEA(4%) o2 A Ve

3% ZEWARE A 9o Ao 4
Al g vEe] 7 ke, 4shd wAbE
F 2 9e] Al A g oHEe] vE 99
Hla sttt elan 17280hd wAReh mRZRA =
Toll e Al g RS0l 7 0.13%, 5.09% <
= 7 AA dEide 2e BS W, 374%hd
HauAbsS el glo] wstaly5 7k Al A
A o= e dddd

olojA 1728hd el &9l ACIGed & Al
A& A ZF H &2 <Table 12>¢} 3t}

Olﬂém&o{}l

N

o

<Table 12> Total fixation duration ratio by first &

second grade

unit: %
Teacher’s Teacher’s Assi
Grade Blackboard | cacher’s Teacher’s ssistant Textbook
computer books teacher
First 23.00 5.80 1.52 0.29 12.96
Second  24.00 2.34 0.90 0.15 18.43
Learni About
Grade "8 \orksheet Student bou
resource teacher
First 3.11 1.08 26.01 3.95 22.00
Second  2.74 1.52 20.19 1.52 28.00
AOL 3919 ol A 131 Zuwste] 5 AldaA

A Azke] Aole 1 9](51%),

SHA(21%), A3

(9%), FetaspA el 4238k 3 A(7%), wAHE 75T Ei
(6%), T +(3%), WAFA#(2%), 54 (1%),
AHEEA(19%6)9] oo 28hd R AARE 1 94
(43%), setadba ol 43k <32 (19%), 3HAY(16%),
AH(14%), T T(3%), SHaA(2%), WAME 75
B (2%), wAF-E(1%) ¢o2 =A YELT
17280 2RWAF B BE £ 9 sl AlA
RTks: WJol 7}%} l ﬁgi L}E}wouﬂ 13} d 2l
/\]_‘_: z‘sLxg

~45”44 3¢ AOIG W &= A AEATH
H] &8 <Table 13>3} #t}.

<Table 13> Total fixation duration ratio by third &

fourth grade
unit: %
Teacher’s Teacher’
Grade Blackboard cacher's cacher's Textbook
computer books
Third 11.02 3.00 0.77 13.21
Fourth 14.36 13.74 3.95 16.51
Grade Learning Worksheet Student About etc
resource teacher
Third 0.21 0 31.91 1.08 38.80
Fourth 3.74 0 9.00 3.88 34.82
AOI a9l dolA 38hd 2R ALY F A HH

A& A2k dol= 11 9](39%), E.“ﬁ(32%), 5
Aeb 8k 98 H(13%), FA11%), WAFE F
(3%), WAFAR(1%), WAFE-E=A(1%)9] $°19i—°—
48hd 2R WAL= 2 9(35%), FetalypA ef 4238 9

AA(17%), H3H(14%), WAHE FAFEI(14%), FHA
(9%), ARG E=AX(4%), WAMAA(4%), FIuT
(4%) o2 ZAA e

374%td 2R AAbES S #d gle 29
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2. Changing of Novice Teacher's Eye Data
through Self-Reflection

1) Change by AOI
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[Figure 2] Gaze change of beginning homeroom
teacher according to AOI through self-reflection on
eye tracked(count fixation ratio)
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2) Attention and Distribution of Gaze by Grade
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[Figure 3] Gaze change of first grade’s beginning
homeroom teacher according to AOI through self-reflection
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[Figure 4] Gaze change of second grade’s beginning
homeroom teacher according to AOI through
self-reflection on eye tracked
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[Figure 5] Gaze change of third grade’s beginning
homeroom teacher according to AOI through
self-reflection on eye tracked
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[Figure 6] Gaze change of fourth grade’s beginning
homeroom teacher according to AOI through
self-reflection on eye tracked
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