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gEdoz A B 4 A =Y £33 7 ACIEE AJXo] MEHY & 1A A&A7Htotal fixation
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oo e, BAM FREG vl 54, Aol Sl ot} A3 gasdm, 3 4 BEAS
olgee] LAYS B HAS] A4 THE TANE A0S Audith HAEE BEAS il B Aba
sl 254 W B2 Aslon, FAYOR 3HS PHAL ¢ § FRUoR U 392 /%
Sratgeh, A4 Gl A dAE (19 M4l 2t

A AR 017 79 196] 94 $9L AL 9% ATHL0~1830)E ol &atel A BALS 5%
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2 72 199 dd BAAH o it 208 AHEA DalTAL
3 BAY o Fo T FA ek AlMe] WeE =2 5 glgye?
4 BAHE Tok AlM Wete} T Szke] Al siga Azbeye?

5. 48 4 0 24

7} AR 3

w A7 A FRE A8 AT AAFA7]E 299 TobiiAke] Tobii pro X2-600]2h= AlFEolvh( ¥
M-5)). o] x4y ANFH7]= A9 A A9RE At QAste] 4 ek 2] (Bright
Pupil System)2 A4S 7159t 17 vinte] A2 ZherkA] S47ksst 29 60740 Al dolE &
THE oA vy A dolHE 4 ¢ Stk 23904 EYHE ARgetlen] ZuUy s A 3
oAzt A= oF 60~T0em7t HE=F dhglnt B S0l WAS SolA il HAF AAdA EAE E
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=uprt dolg 249 9lo] w9 Fastth 2 AFelAe A (fixation)d] 71EES Xéﬁbﬂx Tobb1 leatlon
filterE AHE-3F tHKaldy, Kraper, Carter & Blaser, 2011). ©] ZHE A& 43 Warl S A5 Ao
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Aol Al ool ol o] JE7F 7Hg A9 de|etal Adalsith Tobbi Fixation filters A4

é



282 ARG EF 0 B35

HgtE gelato] Al A5t -ZI-OVJ T WAEYG TPRAE Eelte] 1 (Fixation) ¥ EoF
5 J&E}%E}(Kaldy et al, 2011). &7+ W49 AAZ-E Kaldy et al.(2011)9] A7} 7o) 3opixels(2k
opZh 2 HAEda, 35p1xels/rmlhsecond—§ 7o Rt 2 £29e v (Fixation)o.&, 1HTH
o1& = K(Saccade) 0.2 AHEISITh

45 2] Slate] Aw #A2 AXFA7] B4 2233 Tobbi studio®t §74 Zza3<l
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(heatmap), A141 #%(gaze plot) &< AA do|EHE Rt E4o &%) ek SPSS 220< ©]-435}4]
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<E IV-6> A, Al ZARS AlM 0| & ghek d[ 22| sl HlW (THl: %)

4 a EEL e

S HP0l5 & S4Y 39015 &
S1 100 100
2 &3 100
3 100 3
4 100 100
% 100 &3
6 100 67
57 100 17
8 &3 50
A1 Y5k o) & — g?gjiig: <100 S Aol E ulE = g?giiigj) 4100
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A AR ete] dobomal SAEe] A

AT ROLI, of7]e) A= AlAe] o] Rt
] =

Arht od WEHEAE AL,
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3 (EFn e Fid 4= Az
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<E IV-7> AR AL 2 AOIE AlMe] S Bl (Eh2l: %)
g 20 w4 F9k a3 F4T L2
S1 726 25.34 57.59 9.82 100.00
52 6.03 23.72 55.78 1448 100.00
S3 .11 31.94 5161 874 100.00
54 708 21.14 5391 12.87 100.00
55 354 21.94 64.78 9.74 100.00
S6 3.37 2945 58.60 8.59 100.00
S7 9.83 32.15 4518 12.79 100.00
S8 749 2612 52.00 14.38 100.00
ot 6.55 2647 55.56 1143 100.00
<E IV-8> AbF AL ZF AOIE Aldel Zuf HIE (TH: %)
T %A 39k 23 FAT i
S1 8.22 20.34 58.92 12,52 100.00
52 5.59 12.94 67.41 14.07 100.00
S3 6.04 20.06 63.25 10.65 100.00
S4 6.33 16.32 61.02 15.33 100.00
55 394 795 30.34 7.76 100.00
S6 6.92 22.80 50.52 14.76 100.00
S7 16.72 3046 2.1 10.11 100.00
58 7.15 16.65 58.09 1810 100.00
ot 768 1344 60.91 12.97 100.00
<E IV-0> AN, AL Aldel 2o B2 H|1

iy A ¥
ks ol a gk o A ol a gk
S1 25.34% 9.82% 258 20.34% 12.52% 1.62
S2 23.12% 14.48% 1.64 12.94% 14.07% 0.92
53 31.94% 8.74% 365 20.06% 10.65% 1.88
S4 21.14% 12.87% 1.64 16.32% 15.83% 1.03
55 21.94% 9.74% 2.25 7.9%% 7.76% 1.02
56 29.45% 359% 343 22.830% 14.76% 1.54
S7 32.15% 12.719% 251 30.46% 10.11% 3.01
S8 26.12% 14.38% 182 16.65% 18.10% 0.92
ot 26.48% 11.43% 244 18.44% 12.98% 1.49

<E N-9>E BE ARAA] A AFACIA F7 SRR AR Bl dge] AAMOR G
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F g el A4 Rl wge] AAHow F7HE AL BAW 4 Atk BolA AAF a e Bl A
sk A5 AolE F Y ARAeE dohuad Bk A a g AF agtel Aold el 1AEE A

Algk A <E V-1003 2
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AR oF~ € LMMIE % g3 Hy_wu
A2, =gl Bol Hld 2 syt

shaoel ASolt= Alde] WEE Az B ohleh BAMS BE AT 212 ASee] BE HAelw
HEAA wgth DAY e WES B e Aol Aold Slsk g Aske Sy AR F
wol 4 493 S 2 4 olvh SA2e RS B89 39wl l$ 2 F6E wgon do

o

2o 39 Sgol dia] A 7S 2k A,

°lAd @ 353 BAY o olFol S Shol tid Alde] Wk A wu) ulgel QoA Wt 9
Atk o) e olgolA] SREow Feh wgonsl Wah £5 oFdon, A4 B vgL 59
RS SAEE Aol Dot RS UE B4 dm,

2 BHUE e A% £ A4 Wae G AR JuBA

(¢ =
stige] AAEL we AR A8 FAS T BAel ol WIRTE £ 5 gk Al BY
 Sue v ATl W o) o0 UEE Ta Aol AT PAGIRY oHhSol T b AS
F s 43S ngnh B fus westol AYsdon 4 BgY v 1080ln A EL

At HAL AHET|E2

= =

AGS AGe golg Fasto] Talgith 103
P& wx vk g3 977 84
o] A% shx vk 8t oRkel Q{7 gl 5%
Y&o] AR wxnk AAHo 9 F7b At 34
A3 A gle ug e 39 04

=9 40 HRS BAse] ST HerE 23l 24 AR WA AR BAH AH SFoR
i 4, 59

1 Ads o 5 s @ebs udstel T AR VEs FASe £, SYE IE2& A 23 A
g doan S ko] AH AFEE Eoluz Tt
<E IV-12> A, ALE ZAF 3F o1
i) AR R ALEAA 4 o
S1 39 47 +8
S2 33 35 +2
S3 5 1 +37
s4 13 27 +14
S5 13 4 +21
S6 25 50 +25
S7 28 45 +17
S8 8 27 +19
3t 205 384 +179
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<E IV-13> AFH, AFE ZAF 0| Oj3t ¢-4S ZIP)

R AF
M SD M SD p
4 20,5000 12.44416 383750 891127 470 002

AR AR AR ALY S wlasEE 24 288 H) 37A7A AR Aol nlE ARE HAL A4
7} B 1798 A5aes & F JAKE V-12>), oA fo4F 0504 EAF R Fou]dt xjolr}
AATH<E V-13>).

o wsle} AAE el ARVAZ Falv) Fa DA welad agtel W
: A agkel WskE F9 4ol wsel

2o
s
A
=2
=
N
W I
Y
rlr
S
>
23
>~
>
o
m

V-14> AL ALS ZAfOIIM Alddo| 5ot She MF T HE}

IRERE: EEREELE,
ol e | Arag | 22 s | e 24
S1 258 1.62 -0.96 39 47 +8
S2 1.64 092 -0.72 33 35 +2
S3 3.65 1.88 -1.77 5 42 +37
S4 1.64 1.03 -0.61 13 27 +14
S5 2.2 1.02 -1.23 13 34 +21
S6 343 1.4 -1.88 25 50 +20
S7 251 3.01 0.50 28 45 +17
S8 1.82 092 -0.90 8 27 +19
At 244 1.49 -095 20.50 38.38 +17.88

9] ARE upEro R AR, AFE o gke] Mstel AP, ARE AL FA7Ee AAAAE Lopro 2N A
Halol sk AF TR AAAAE LolH A} st} SPSSE E38 Pearson?| HENTTA AFE Fokol 9
of stA79] AE = oA (outlier)VZ HF3te] TS AQPE AE2 AHAFE F3 A= <E NV-15>
o} 2t

ARCRE] 59 o 9= B .
AR, AR acgh AP, ARE A 34 -807 028
3) X FO|AT A A AF(SPSS 22005 B3 AR EE Ethke A gty t-HFe 78 M F5th
4) AHEFHYAQR, interquartile range) = A3AREHG(Q3) - AIAREAS(Q ol Q1-15IQRE T A AY Q3+15IQRE.tH

T #@e AR %%@ﬂ(ﬂﬁ"éé, 2011 nebA SIS gk WEtel A AAHEFQDE - 1365003 ABARESI4
(Q)E= -069250]1 22 A9 9= IQR=Q3-Q1=(-0.6925)-(-1.365)=0.6725¢] 1L, 0.5 > Q3+15IQR=031625°| 2% 0.5+
] PASA ]g:_ 25 2= o]

5) % w10 A9 AFHN S BBl ool A% A%, L AR} Gush Ak AW Telale] Ao 54
& AZEFA X ARG olE AT & FBAFE FAHsks Alo] wiEA st ElAl, 2014).
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S, 4 YT AE A 2 ST 79 1) AA 0} Ao 53t g & A A, 4
Aotor qla BEole ede] Wi APor BANS BH 9 T4 A4S d3 ool A% PAE A
A e ART AF A Aol AAAE 1A A% TS AF A ANE e A o
o] 144 Aolglow] we shgo] 184 Aolgleh. wA AW AL AL kel AIZA 7o) WA T 9]

2. A%

B APAE B 35 S GBS toR ANFANE Beslel B gl SyEe
Z9 Sl VAL GP thatel A0 Waksh 84 AAES Wk BHOE AslRomA BAW o4
of WE WEH ANHE EFehad sl oldd ATE Yoz S Y 8% e ddNE 2
0B ¥4 Qb Bed Aolth webd et g AAS Hud et

A, AN G4 B AT Yol Fo 38 £89A SYAE felnd adh A S
FogA el ohd Uu SAES WYoE WARES WE BAY el 39 dgd folvd Lt

£, 2 sHe) AN 913 BAelek B% e Yok ANSAT. drkel o
W5l 39 e B8 /X BT B ot ojesa Jonz S4E 39 G442 AT F 9
E UGE S AR Felshe $4 APt e Aol

A, AT ARFAEE Bestel BAMe] 29 dgol WA Lajol dal dolusgich AuE
A7pge AnA HelE JwoR su glon A el FAH kP AU R Y
ool gt AT Wl ST A Ftags Belee] ANFAT WL BEE AT BA P ey
wae) g Polold e S NS AZeE RTA AAFANNE BEAE T4 ATE
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The purpose of this study is to investigate the change of gaze and the change of the proof learning achievement
after learning the analytic method for proof to mathematical gifted students using eye tracking technique. In order to
complete the purpose of this study, a mixed method research was used, that is a combination of quantitative and
qualitative research methods. Quantitative analysis was conducted based on the data obtained through the eye tracker,
and qualitative analysis was also done using post interview data to make up for the quantitative analysis. The subjects
of this study were 8 mathematical gifted 3rd grade middle school students in the gifted education center. The
conclusions of this study are as follows.

First, the learning of analysis leads to a change of gaze in the proof learning of students. The students, after
learning the analysis, moved their gaze from the bottom to the top when solving the proof problem, and the
occupancy rate of the gaze to the bottom of the proof was higher than the higher part.

Second, the change of gaze caused by the learning of the analysis have a correlation with the achievement of the
proof learning and it can be seen that the method learning improves the achievement of the proof learning of the
students.
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