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An eye-tracking research on the influence of vector problem propositions on students'

problem-solving strategies
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Abstract: As a core concept in physics and mathematics, vectors are used in solving various problems, but students’
ability to understand and use vectors in different contexts is different. The purpose of this study was to analyze the
process of solving vector problems in different subject situations. We designed an isomorphic vector comprehension test,
and analyzed the problem-solving process through eye tracking and interviews. For convenience sampling, five
volunteer students from 9th grade to 10th grade participated in this study. The results show although the students have
a good foundation in vectors, they encounter difficulties in migrating to physical situations. In addition, students face
different cognitive impairments in interdisciplinary situations. These findings provide an empirical basis for improving
vector instructional design and subject concept transfer.
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R S5 AT XA AR AKX F ) TR KA E 24 A (Hahn & Klein, 2022) o RIBIR-
AR IL, BREF 9 IEAL R A IEALE B89 T (Kustov & Robinson, 1996) , H ik 5h 4 4% 7T 45
TFRIAFAGEAMM G K& FINE, RAGHAM L F TERS] . BRAIESATF, #F
TMARX] 9 A TAE LR Bk, A R EAR X IR( Areas of Interest, AOI ). il id IR 3 45 474e B 77
FlEtK (TVD) A=z Flkde (NOV) TTAF0iidmid A2, JEALKRE. T3 ALK A f= = ALK #
R WAz B T a9 3 542 & (Rayner, 1998) , i ALESA] . ARBKK B Fo B 2] 352 0 18] ) & AE PE) 32
Fofl W AZ & F 69k 30474 (Liversedge & Findlay, 2000) -
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2.1. RE5#

BABREERBET S e, e P AR, AL SHENA L TR T RALKR G = AN
X (Pablo & Genaro, 2014) . %BAl, 25X 5X KA THREINEHF EZRFREH.
KFROCIRKAREIAERFALEFRMSEER A (MEF: LL2024000206)

2.2. WAHHE 7%

2 B AEM X (TUV) 2 & Barniol #= Zavala 7+ X #9 % £ 243X, (Pablo & Genaro, 2014)
AR R ELBAKRA (TUV-12) , AT RN KFM XA RFEE, t—F Mk T HA
B M, AT R E 10 ANF AR MR A MK (TUV-10) , HEiF—KHEITfERXEEF
PSR, BAFANNEMER, FEARMALAS—HHFF T YELHZOAE, A
PRI RABEE LA PTE A, DFAHFLEMLIT RGN ERL T FARKZE PTG B 49
A, da R AT AR A S A EAS?

2.3. £BIHE

AR 54 B Tobii Pro Spectrum IR, B H, H5F T BRI IEREFLEADTL
HFERA (H204) . BRHIKRES, AwixFER (1920x1080) LARALZEAN 20E 4 A,
FABZBBERTERFETS G ERELFEEEL) , AUNENFANIEEZC, EA0H
TR, BFAERERTAFADEAEZAOMAE, TRTAAR G, SHTEHAMEITK.
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AHE—FTHRFELELTRNIEERFRATREATEA, &AELNREEGERAR,
EEABRF, BANEREAELALARA; HEARK, WG EANEAEK, ZMAEZHEGIE
LB (RBK) R I A B & E XK.
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AR B EALKAE T NOV (AOL 7 Flk#) A TVD (AOL a7 FlEK) o ¥A
FIAMoR 1. 2 A, BAEEEEF LA BAM (Pablo & Genaro, 2014) , H45 A & @& ik
(BHEREKR) Femz s ME (BRHERED) , THRTE L AEAF AR E B
KXW Rrh. AOL AKX AAT, B R, A3y, EAKELRE 1. 2 T

AR L, F4A ERF XML AOIL 6937 R KA B2 ALN 18X ) T3 X M, FAEEMIE
BR T ZMERFTATELS DL, BN, FAEERL XA LR LG EAR 2K, TR
RAARFALF L AER, SABRATA 1. 2 FPEAR AOL 89 5 ZAN K, KIE K AFRE )
BRI 2 EMIEE R TEARFONEE K, i, £25F 1 £RMR 2 B R eG4
BT & TR, XARANRMATER AL T ELALARRA, HREREPXTA
ARA LRI, EUSHEREEOA RN, TLEAEERHFFACEITESHE
AR ARS, FROAIBRIIREG TN R X EE A A PAXISY, MIFTFEX
ERFMHAELE, EALRFSEME L (Jasonetal, 2015;Wang, Q et al., 2022) »

— P AFEA D FFERBAMEAN AOL #0904, EREANWEBFRTFAENFEHLY
EARKEESTHREFT (p=0.026) , THREMWEFELA LIRS, MPFFHRN M
5o
® 1LRIMA 1 69k iz ALE B &

T P A PAN
25% mT EE & T EE &

TVD NOV TVD NOV TVD NOV TVD NOV TVD NOV TVD NOV

1 14.03 6 21.03 6 6.34 8 936 5 13.54 11 13.75 12
2 16.00 7 1997 7 571 5 17.06 6 10.84 9 10.69 11
3 12.09 3 229 3 1.18 3 525 4 1.39 2 325 4
4 6.23 2 124 2 1.84 2 10.1 6 7.71 3 364 5
5 218 3 3.09 1 1.72 2 7.05 6 216 3 9.61 3
¥4 10.11 4.2 11.76 3.8 336 4 976 54 7.13 5.6 8.19 7
* 2. B MR 2 BYRR B E MR E
3o i 72 3R 5
% E
5 Tar A A & T A A T
*
TVD NOV TVD NOV TVD NOV TVD NOV TVD NOV TVD NOV
1 11.12 8 822 14 3841 14 16.38 9 14.38 28 39.27 23
2 11.1 8 1.6 3 17.94 3 18.17 9 6.56 16 69.74 9
3 899 6 096 4 18.65 15 2835 8§ 2.39 17 27.78 8§
4 21.53 11 202 6 40.09 7 19.69 11 6.54 15 39.83 11
5 11.51 3 069 3 10.71 13 6.18 7 0.89 5 10.68 1
¥ {a 12.85 7.2 2.7 6 25.16 104 17.75 8.8 6.15 104 3746 16.2
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BT RKET A EHENFAMAm A B R B F R, EFAAmE L, FAETHIEF
HERBAEGINGEENRE F. Blde, FE 1 RSIAAREHETZ M FTAN, F4£2 AR
IR AP NELEIR, HTFHE, mFALE3 4dHELRAIME M. b, hEFET P FH
SF AR AR 89 %ot B AR SR T Re A S A EALIT 1A 2 K A9 R A o
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AFRIKT T FAEARF DL XARRTOAREER X MR LT, EREN, ¥4
AR FRATHT RIS L350 Ea Fhe L4509 Mo, A9 & K4 if T4 2| XA F 5L 4
ERE, X554 £iE5)5 P A Eby 548 B A — 3% (Sebastian Becker et al., 2023) . AR 3) 3k 3%
B, FALMEFTRTERR S AR EAELRFL, RAH XG4 AOL 7 FlARK = 2 K
B A, R IR EIEE 2P A i T, X 5ME A A BFEELRL TE (o
FH, LRF) TSGR EmMX, ZELFREALGFEAMEHIRLFEX
Eo AR RATHHEKFFTREARNAFESHRAVET RN, ARTEIXF T (o
RAE AR 2. AW EEAINE) RBIFAEBRGMEZER . o, KRORFTAFYF A
BB EMAE A AL, R R A A A S . AR A —RIRA, —H
KB, ST EZIE B, —RRAMAPHFIRTLME, WX T 48205 I
R, ARFRLTY KHEAZ, HiLFAS B BRI At —F AT B A KR,
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