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Eye movement study of problem solving using physics tasks
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(1) We used an eye-tracking method to investigate students’ approaches to
solving a physics task. We found that the data of participants’ eye movements are related to their
problem-solving processes. The result indicated that a typical eye movement was observed when a
student figured out a way to solve a question.

(2) Physics tasks using various representations were used. The layouts of the tasks were similar.
The multiple-choice alternatives were presented in both the text and graph representations. The
research was done by collaborators in Finland. We found that students who preferred either the text
or graph representations watched the options differently, but they used both representations to be
sure of their solution.



1. WFEBRGE S A DT 5

RGBT ONTAE DS & GHAEEE O % LI L, IREGER) XS F S E i cEE
TRAEPREERE L U CRIH STV S, AFSERRAA S ), BE ST, IREKEB 0T — Z 215 H
LCW Dt a LTk v, HELNBEEEIT2S 78 LMt & o7 SHFEFRIE L LCHEHR
STz, BIBRBET 2 > TIT O BRI E B Ot L LT, mIRENBREDK &
AL ERE L TR ZBRT DB, A S OGNS EORERZET 500, BEICHOWTHL
B L 72 PowerPoint A 7 4 FE#HERINTZRFAD, KEARALDELLIZEEZRV AT TND
DN E BTG o - 7o, IRERKGEB) 2 FIH L TR H O snmie 2 4 2 0F5eix, 2R
HEDHTIIE )L IEN D Th oz,

AWFFEOMREE 1L, A3 - PR KR FAEZ 3512 LT, Force Concept Inventory (FCI) @
R % 25 b 4% & O IR ERESY 2 8~ SFREBM O T — X 2535 Z L2k > T o3 -
TV 5 RERR O TG Z ORI H 5 BZ R Z R4 2 2 D Tu-, FCT X, WEi %
FORED DRTORKFENR S 5 TNVD =2 — b U NFOEBER R ZHRDT-OIEREINT-%
ORI —KTH 5, FCI IWHEEABF BT 2HM2Y—LThv, FCI R+ % ME
DIHTRUGETIZ DWW T DR N ZE A ThiL T e,

2. WMo HM

ARFLEIL, B DT — X b A X Ea—% T 52 Ik T UTFEHLNALED &
THLDOTHA,

c BEROHSRE 2 N« SRRSO RFATT TR BTN O RZA K OER A
R, S O RMBRRITTIECZ OERICH 5 BB REEZHA ST 5,

« FCI DA OFRARIE % > 72 LB A7V A RIE ORI & AFZERE R 2RI L2 8GE 21T 9,
WS THRBED R THEBREZITV, ERNOERRGER L i1 5,

« ABFRARED 2N E TZUT TE BT XD HRESHT K O ZESHT OB R 20 2
T RKMEOREETEH L, TBERHIFHE O 7= DIFFEFIM 5 Bobr GEH) #B% L. BHEBSG~
RET D,

3. WFEDTIE

RFEEZFBIZL T, T4 ATV AFoR S (FCT ofE, MAREORMER L) %
NEFIZRE L TH B, £0D L X O 5 OIREKED) 2 fRMUBBIEE THIE Lc, 3~ THRE LG
BT LTeRICA 2 B a—2FE i L, £ OB 28 A 2B, 2K - TR U3 H - 7270
mEEHEMLI,

4. fFgeEE:

(1) BAROLRRFAEZRNBIAToTERT —F AL, HE, IEEOH &I VW TE D
FCHMELTRY ., ZNERERIICHATE TWENE 0 Lz, 207 1 v 7 OFEELN
2 B R CIE, EBRSNE DIRE & BAA LT b OFR O E 8 % OZ{L T, IEff
WCROWREL 2R T D Z ENTE e, EEE ZENTE R oTERSMEIL, 70y
7 DRFEOMEIZIER Lt TR Y, #ESCIEEOHESEZ W 2729 F TIZIEE > T
ZERMERITES (K1 ROE 1), B LZERBINET, EREFEIC T ey s 8 En
UBENL7Z2MCER LTWe (M2 KO 2), WTNOERSINE b, MERGERIZ, A4
— MLELS ENFEHRBEI L=, 20T e v 7 B TWENIEEZ N> TV, 20
#OMETIEE N H D 2 & BEEB O RN b bho T

EHIT, SCRFPE LT A DICH T RFAEZ MBI LERL DA TIEH L 08F i L
Too SCRRFAEDIRERGER NS | HRARKPAX, T — X BTV 720, A% ICSCRREA
O X O RIREGE TR < T, TSI ERMBERICENTZTBE) LI rE B im0 5 L
IFRERIC o T,

(2) SCRRZAENFCI 243 B2, MEXO LD X 9 REEASCLERBAZEHRLTNDO
Mm% heat maps & scan path DT — & Z{f > THa L7z, FRESCOFHE O EERE 3B O i
BIZED LM ENDDNESH Lz, 4V F Ea— b, ERSBINE O HEHOEWLE
EOENE BRI DBEEN - RIER EN R S ORESCGARIC B2 52 TWD 2 &8, IRER
EE#ZBENTWAZ EERTRERBIEGEONEEZ X TWDH (X 3),

(3) HMBH OER CHEATIMEOMELZ, 747 REOF = a LHFETHE L, @K
HEEMGINT LT EREAT T2, &% 7T 7 & D 2 FIEOER N Cin T 2METH 5, &
BAE VT AN EDI TV D BESCE Bi A, B ARICSH 5 7T 7 £1-IELFETH 2B S
DOFRIEN DIRZEZRSEERICR o TWD, BRAENT ZI7NXLEDEL LRI E VD
H CRHl & FEBRIC 2 FEO A A AT HBEOH O OB OB & 2 TEL L, 747
VRMEAT L CEREIT 72D T, ZTOREEZ F & OEBEESHE CRE Lz, e EE I3LEE
[>T D, %ISR L2 U BRIR &4, 2020 45 12 AIZ Springer 2»b SN D
FETH D,



#(3) #3Q1) #6(1)  #7(4) #10(2)

m'w.“ . :W:mac ::’ m.: s ) mw’
G rav MM FE SR
ey S . WP
‘¢t ilna YRS AL s gL 2

1 FERNDORE A RASEERSIE D heat maps

®1 BE @V 3Lt) 2RALRERSINE ORRES

B EREE TRT 5 OB [s] HE SR 0 R I R EE L TSR [8]

R HERED | #HRE2 | BIREDS | MIREM | SIRES | WIRED | RIRER2 | RIRED | #RE4 | BRES
#1 440 | 2485 3214 2918| 3388 0.55 1.32 1.57 1.18 0.85
#3 - 12.28 | 13.48| 13.82| 14.00 0 117 3.00 2.02 1.72
#6 14.03 | 13.83 | 4234 47.07| 4770 1.23 2.40 0.63 0.45 1.40
#7 .73 | 1756 | 5956 61.98| 61.31 1.20 277 0.75 1.42 0.67

#10 10,22 | 49.85| 49.75| 53.78| 5941 0.20 1.82 1.00 1.35 122

#5 #8 #9
m'w e fe. wm m:‘.‘umnc
QS e GRPRE:

70 - v e i o = 7ot Pl x40,

'RXBB M Ei g ARG YRR RS
2 IEfR (BIRELS5) L7-EERSINE D heat maps

%2 IEfR (BIRED) L7-EEBRSINEORIES)

BANCRIREEEHT 5 2 OB (5] BRI DR FHE L FBSH [s]
EEENE
HiRE | SRRz | RREs | #BREe | BiREs | BRE0 | RREe | SRES | SRR | RS
#2 0.75 0.73 0.72 0.68 23.06 0.63 1.05 1.30 1.88 4.30
#4 0.96 0.23 20.81 31.78 59.13 0.60 2.58 1.50 1.45 2.38
#5 - 29.99 30.64 51.41 55.07 0 1.11 2.82 3.40 2.22
#8 6.45 30.35 31.70 32.27 3265 0.32 0.80 0.57 0.38 6.18
#9 23.62 23.92 24.55 58.08 58.55 0.30 0.82 0.52 0.47 2.03
[HEm ¥
- s
. h—. 5
oa_ 54
" ;':‘ -
.
# 3 o

X3 MEXFOREOEDPREZERL TUL 5 heat maps OF



67
FCI 2019
16, 21
DOl
https://doi.org/10.20653/pesj.67.1_16
Roman Rosiek, Miroslawa Sajka, Eizo Ohno, Atsushi Shimojo, Michiru Iwata, and Dariusz Wcislo 1804(060003)
An excerpt from an eye-tracking comparative study between Poland and Japan with the use of 2017
Force Concept Inventory
AIP Conference Proceedings 1-7

DOl
https://doi.org/10.1063/1.4974400

9 1 2

Jouni Viiri, Jasmin Kilpelainen, Martina Kekule, Eizo Ohno, Jarkko Hautala

Eye movement study of mechanics problem solving using multimodal options

GIREP-MPTL 2018

2018

FCI

2018

2018




2019

Roman Rosiek Miroslawa Sajka

Force Concept Inventory

34

2017

FCI

73

2018

Eizo Ohno Roman Rosiek Miroslawa Sajka Atsushi Shimojo Michiru lwata

Statistical analysis of eye movement data during problem solving in Force Concept Inventory

GIREP-ICPE-EPEC 2017

2017




75

2019

OHNO Eizo

Eye-tracking Investigation of Understanding the Relationships between Velocity, Time, and Distance while Solving Force
Concept Inventory Problems

Teacher Education Forum: Preparing Thinker Teachers, 2019 SNU-HU-NTNU-KU Joint-Symposium on Science Education

2019

2019

2019




