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Suhee Lee, Seongmin Mun, Gyu-Ho Shin. 2025. Evaluating the Effectiveness of Webcam-based
Eye Tracking (WebGazer) for Research on Child Language Acquisition. Language and Information
29.3, 257-274. This study explored how well a webcam eye-tracking system, built with
WebGazer and jsPsych, can be used to study language understanding in young children.
The goal was to see if this webcam-based setup could reliably track where children look
while they listen to simple Korean sentences and choose matching pictures. In the experiment,
4-year-old children heard either active or passive sentences and saw two pictures showing
different meanings. Their eye movements were recorded to understand how they processed
the sentence structures. The results showed that even in a home setting, the system could
collect useful data with reasonable accuracy. Children were much better at understanding
active sentences than passive ones, showing that they still rely more on simpler sentence
forms. Overall, the study shows that webcam-based eye-tracking can be a cost-effective and
practical tool for child language research, especially when traditional lab-based methods
are hard to use.
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Ao B A 24 71Ee ofEA B8 5 SleAlel Higt i Al o] 71E EFECIA
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S3to] A UlelA A3 diwshks Ao 3= stk s de=e AwE 71 9A
A AE et At SollA AR A 2 71se] 23] AgkE ] gkof(Valliappan et al,
2020; Xu et al., 2015 Bogdan et al., 2023 5), ©]¢} Z-2 7]&0] ols& O R 3 AFszrg 7wk
TAN A BFFeRE Sltks 27 oFF] 23] SRR o2 Aotk

2020\ o] % Z=LH9 WHw o R Qlsf i Ao o] Aol wiel, ¥ oM =3 7t
S 9 7R o] 8= FA3] STk ool wheh EEAEe Bl /lo] 55 Aot EofollM=
A7 e SR vt 71ed = 9 ERESe] AltE e (Lo et al, 2021 5), 1L 28 T
go] gds] mAEL) ol ekl v AES ofids] AY HlolE ] EAof glof 42t
A 7|Hke] vt e Fde) o]&slal §) e (Bacon et al, 2021 -5), o] gt WAl ILE.Q] ZH} 1A
Aol 8tE= BlEEA]l AAR, 53] gt EES e g Aol FAUZRI A =
ek, olo] vls) AHESkE W AH 2 714e £2 o AN THE 53 2L Y A4
ARE AR oz =0 X7k 9 27t SER AT3E 4= Qlo], 7|29 47k HRAlo gL wud) 4~
AAE AL B 7HsAE AIAETHOzkan, 2018). Bk ohe}, ol2jgh 97 7]9k A9
2i9} Ays] Aloke: Haslaln, chokh 17 Aol cfek A4l S, AT wlgo) Wg, HolA Ul
A Zd, A3 94 Bk, SR FEAT B8 5 theHQ oS A FETkByers Heinlein et al,

mr

%‘.‘Oﬂ =70t G A 24 Ve 29 2, Fof okse] AA|, = e A= 5 A9
% ueb SAIR 4 ok 3, 1T Auleh shd R AEY Swh 2)E g AN A Y
Hl8) Wk 714 Alobde HAlo] WS 9tk Wass, 2016 5). £ AT olafdt Aord
A AefellAl, Aptasge sjuke] 9 Ay Ta|Q=l jsPeyche} 9Eas AN 24
2]2)9l WebGazerg 243t FAE W A 74 A2gle] Aue U 28 ke 450
AZ3TA STk o2 913 kel S W vEE By 7@74 AFo AL, 7t &
She £ 9] IR(WERL} BhEE 719 o] TATE ANFE 1) FAlo] AXIE ¥, of
S-S B M50 24 sl 4o EALRA Lo thst o5 AEE Hrisk= Hrloz A
F{EHMun & Shin, 2025). &S obFo] AT LAo] AE oju] P2 upgow, A
H% el HAHOE WHFEAS SHTOEN B o S 4FRE YAow 22
QLS FAEIRLOH, ol AU uke] To} AH] Qlolw AW AR LHAA - AHlge)
A sfeicklo R S 0 48 oelg Ak
o] B AL ofFo] T et o] BAHOE BTG BAfol M BERe} HFF 1] o
AE ofd A om Fslstal dRleleh=AlE duie o] 24 ook AAED & At

rﬂ
O>~

=

>, oo
19

I,

o

o o
ol mJ_‘
ol
Olt

Mo mh x opeh oft oX HU (m mlo_yx
4 L
>

TR
ﬂllﬂl

=)
i

F

258



ol4:8], BAH, A5 o1

re
2
]
dlnt
re
iy
Ho
o
e
o
>
r>~
¥
.I.4
)
E
&
£
N
&
_\_
o_>:.
ofl,
3

A B AP A gHefeh ol BAA EA|7E FBigk 2lo] BAel okFol i T
U 7] ofsfeka ARIERE 4 XS WASHE ) Glof Fat AR ATY 4 9

£ A7 WebGazer7]uhe] 17 A4l 521 A2go] o]550] B4 of3) 3, 53] S5%} 5%
vt g BAb 7% Ae] HAS S o

= =
Eam Sk oIS S /129 4B 1 A2 R ALT] FE B4 16 kS we

G Qliex] 1 guEe} AFES elstas) gk A, ol24 SHlola obgo] BA LA
ol Ws) alEsrel 55 7he) ofnla] YA Unhit 2o FAksola Uukea 4 glx|
& s g

o WS TR0 AEch AL A
%ua A4 %@ HoIEE HAIelo] AT A3 E AN, AR deel W AFOIE 4 23t
o THeE ST AV, B Aol oolel b, Telm B AT WaEe FuHoE s

2. 48 4+ HE

21. 99 A4 29 7148 A4 do] Ay

@A e ol ol A Aol T el il I3l e 1z 4
A Smstel Awsl 28 olfolxx ik A

3]

A9 A M A 2 el Tolel g 118, B AAe) S, Leld A B0
o] 18, T wAyste] % 7&@] 834 5 o9 7}21 Ao k% ks, o= <l Y A %
/kEl Zo
o]

i
SL
> K
W T
iy
o M
T
oo
9
2
X
o T ¢
12
rd
ox |
2
J‘:
ro
E
e~
ot
o
U.E
i‘l
i
2—'
ofi

A A F3 7]501 *H§+ ﬂ—“oi #*0}1 ‘zlﬁ}

olgfgt 71&4 #301] tfj-8-5}¢] Papoutsaki et al. (2016)> ¥ Hal-e-# 2G04 52 713t &
A 227121 WebGazer& 7HstEei (19 1 7han). & A|Ag12 Heo] o5 2] glo] o

HJ LESolU diaagte] Wb AR -gsto] AAZEO R AREALe] A4 HlojElE 34T 4= 9l
2 AAE o, A2 9 £2] YXE AL R QIS o] F 7Rk IHH AFo] AlA HRE o

zs}% otmE|=e st Q). EdF WebGazers x}u}_aae 7luko @ sjutEo] glo] jsPsych

5 ohofet ) A9 ZEte] B5lo| folsltie oA, HiFE Foto) tigh A& 2| 4lo] HEwt

FAAE AY el Q] AHE W= o 71016P‘:P

259



Language and Information Volume 29, Number 3

WebGazer.js

Democratizing Webcam Eye Tracking on the Browser

WebGazer.js is an eye tracking library that uses common webcams to infer the eye-gaze locations of web visitors on a page in real time. The eye tracking model it contains self-
calibrates by watching web visitors interact with the web page and trains a mapping between the features of the eye and positions on the screen. WebGazer.js is written entirely in
JavaScript and with only a few lines of code can be integrated in any website that wishes to better understand their visitors and transform their user experience. WebGazer.js runs
entirely in the client browser, so no video data needs to be sent to a server, and it requires the user's consent to access their webcam.

Real time gaze prediction on most common browsers
No special hardware; WebGazer.js uses your webcam
Self-calibration from clicks and cursor movements
Easy to integrate with a few lines of JavaScript
Swappable components for eye detection

For ever o Multiple gaze prediction models
CH3UIM 271: @B YouTube

Continually supported and open source for 6+ years

<1 1> WebGazer F4] &7 #o[X]: gyt 4L °]%?'l' AN 47 A4 23 7eg A5k
WebGazer?] 2] A9 3t
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G 9lee molFt APz Blwr

IESH Steffan et al. (2023)2 H]E3E F1o] A5 thkst Qo] 2L Q1A] AFo) WebGazers #
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2 9 e 94 okl G ulA AKsAol glof MEe] Ak dFo

ato] oge] By WEe ofajals ol Qo] B4 (transitivity) & B AR 7 BAE Tlofsln
Faloju] hL FEakE o] sAHel oo o] Ytk SEES r|E0R ¥ U] NEES
Zolol Hole] QS ATRIFIE FHOR, PEHagent)©] M|FES WA 5 (theme)S
Bl o] $7X7i B4 Zech olafah 724 34 (markedness) TlE] TS choret <lo]
oA HEO] =1 AR HIEE WO Ao 7 W gt Abbot-Smith et al., 2017; Brooks & Tomasello,
1999; de Villiers & de Villiers, 1973; see also Deen, 2011). $r=rojolA= 83 AP} 2= A}
15 EAS 95 FHO|A|TE Yoo W2 Hlwe} Fejd E4do] FA ofsolA =& A
Hoko ZTHKim et al, 2017; Shin, 2022).

Aol W=, g ofE- 44 ofstollA 1EEo olsfel AkE HEoA ofeS HolH
(Kim, 2009; Kim et al.,, 2017; Lee & Lee, 2008; Shin, 2022; Yi, 2000), o]+= t}2 {10 o}5-2] 3|
T fAfelch TRk 44 ool Al (ol T8 A1E Tl vs. Wk $), BAF SACIAEA
vs. AFNEANO] T} o] SRl B W okl FUSHA ok ol E o 564 okEL WE
olalof| Al ©- 4=Z(chance level)o] ME7]% 3HAYKKIm et al., 2017), W2 - FZo] 7]¥lst u)%
£ priming G7H= ER1EQITHKim, 2010). E3F L5 Aol A FAF Jn] HFo|| ulel =3 2}
o7} Uehw, Qo] F7lakes: olelat Ajolrt WA} Eol=i Aol mirErkLee & Lee, 2008)

S5 )5 50) Bolss Al 71 e By whols ZIA, B4l Yo 77 SRR A
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spEko 2 2 o] 2R, ofgo] MRS 4T A0 olafelr] il Al EAl(ol -
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o Yeiniz ool Ale] 41T S SA191] 44N obES ke SaE Rk & 141
o] ofgo] Aol Fofalpen, o % A W AT AM 21 874 Hal(calibration ) S 53
sh4) S5t 399] okge A% 24 el AlelEigick meb B Ao BAole F 1139 o)
(W0} 4%, ofo} 7)e] Al 24 tlolel7h ALGEITE. Aol Holg ool e 58/l 69
AY Aolglon], WE ofFe siolE wRolR AMSRS Tl olo] shajgick

ARof| SHA BE olFd] H3ARREH AW FoAE sHsiEen, & dAs A7 &Y 19
(Institutional Review Board) 2] 91 who} =3 =]Qic}. Ad Zojof fjst = Axl= a2 YF o
2A810] AEIon), o5 AR KE U HAE RO TofSiIck U BE A
2 53t AFH s 7IFre 2 AYE QI t(MacBook Pro 16-inch (2019), macOS Ventura
13.3.1 (a), Intel Core i9 8-core 2.3GHz, 16GB 2667MHz DDR4 RAM, AMD Radeon Pro 5500M
4GB / Intel UHD Graphics 630 1536MB, 1280 x 720 3jA= WA 7).

3.2 Ay A=

2 A FolE BaoR ARG obge] A et A% dEins drht A ol
A5 SAstAL, a9 A IAE 7o s ARS AAsGick AR B2 A=) A7 A=
S At A2 JHE{E‘rO](Vlsual world paradigm) o]l A8t ow, A7 gHEo4 WebGazer 7]
HEe] Y Al 4 71 28sto] obgo] AARE Qo] A S EAlsHITh

321, 2% A2(AZ 4D
4 A=2 F 7R 27, & AY 5-5F(canonical active voice sentence)d} &

1
[e] JLA
(canonical passive voice sentence) 0.2 FLAJE Rt ZF B2 th2t 22 BAMA 25 Zheth

AY S5 Y2+ FAXAKNOM) - T5F+2 2 A 2 HACC) - SA
of: “Zropx|7} q1okolg 2ta.”

AY BS5E: 0EZ+F2AZAHNOM) - FEF+0]AZADAT) - SAHTEHAL
off: “ZyopA|7} arcko|gtE| Apofa.”
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A 23

<39 3> 44 A3 @304 +39 £ 979 AF A P

2 A3 oldoll= 124 E A (calibration) S E8 27FAke] 31 7]6F Al A S ZAslgom,
o] Iof i A 71(75%) oY SRt Af-ollwt Aol Ay UE A F R A4 dlolH
= 50ms THgl(time bin)® FAEow, & 7o), Fra vle] £, W A Kol 5
olf=E %’rﬁ*éol A= A HlolEl= 2404 AlLJstgle). ol Fol A4 #a2o] FY=e} Al

Ses ghusl,

264



o8], ¥4, AtE ofF A

s
m}}
A
e
iy
o
<t
r]
o
>
r)~
3

7 7]%4(WebGazer)] S84 %

ofl,
N
—

33. 4% AX

E G 7|&9] oo ofs W AJA A 7jHte] A A4E(e.g., Slim & Hartsuiker, 2022;
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Helen, ol5 Tl of59] £ olsf S AAte s St} sksith AA A dAXe 9
a9} ek

(1) A1 342t e ey (3) Al 43 calibration)

oHIBtYR
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T A= oH(c]: 1440%640 Y 749 96x96FA), AFTHA 3 X|of A B A
el dgste] 5% oVl 4 Aol A9, /15 ol Aol e Wi Wtk

70 §% 9 A TR B0 HTHoE duw T, B AY A% A WK NAS Foos
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SR Slork A Hak 13 Bt ofF] 2 o] FEEA| s Hrs dHSh
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2000ms <k el SAIEIT 2 TR A FUAT AR BAlshe], et 3ol ofdto]
TRE F 2R ATy I #e- vl FARIR AAENeH, R 7 9 A" AlA
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23] Melshes shalch

AlA 23 9 glolg 3 Adlo] M=l 53t o] w5 A $1A] 3= WebGazerE 53
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B Aol Y AnE BAel] 9] AN A B4 e 2A) F AR ol 3
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F 1190 ob5S MR slo], A EE W AW WER 27 22l el 3B, F 654l
-8 A AAE FSES sk 2 w42 obsol AR om ANE & =1L 1 9
nlof] 7F K3t 18-S Adsks Ao 2 JPE| o, o5 S A1) Ex= =)
o= o)zl Eidte] AFEHE 24 AME F BS5A= 6670117 *

SA= M obse] B4 2(55/5) stollA 4 olall IAlE 43t AyE sttt o#gt
olgty S Yol 2XAH E3a T 1¥(logistic mixed-effects model) & F3f EHE o,
B 20(H8 555 vs. AF 95H)S 14 Aifixed effect) 2, IS} B4 S 9o &
IHrandom effects)2 Aot ZRAE 3 FL o)X HEY Ayt HAHE vs. LH)E o
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