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Abstract

This study explored the impact of instructional videos content difficulty and captioning type on
learning processes and outcomes. We conducted an experiment featuring two short instructional
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videos: one included “difficult” instructional content, the other included only “easy” content. We
manipulated the captioning of both videos using full captioning, keyword captioning, or no cap-
tioning and used a 2 (video difficulty) x2 (captioning type) between-subjects study design with
four video conditions. A total of 74 university Chinese students were shown a video from one of
the four conditions. To measure their attention allocation to the caption area of interest and the
content area of interest, the students’ eye movements were recorded using the EyeLink 1000 Plus
eye tracker. Retention tests and transfer tests were used to measure their learning outcomes. The
results show that video difficulty and captioning type affect learners’ attention distribution, where
the participants showed an apparent preference for captioning in instructional videos. What's
more, data revealed that the caption positively increased their retention scores but,did not their
transfer scores.

Keywords

Attention Distribution, Captioning Type, Eye-Tracking Technologies,
Multimodal Input, Content Difficulty
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License (€C BY 4.0).

7 HEAT AL % 2] (Chan, 2010). BEE RS SRR ML,
RS 45 & I B Gy AITREFEANFERMB T EENEAER . THEH
SERUI R 23 AR R

T R T s 1 75 X A WL 5 ) ORI AL 2 AN S i A\ (Perez et al., 2013, 2015; Teng,

2019). LAk, WE A DA I R I i 5 N 1) 933 (Schmidt, 2001). Dual code

S FRf#(Mayer et al., 2014). Yiiksel £ Tanriverdi (2009)HF 58 1 FH & - %& (0 BB Fr B
SEMA, ORI A TR BOE PR AR ER LSRR T B HOH 718

R (Kalyuga et al., 1999; Mayer et al., 2020; Tarchi et al., 2021). XF T AN 5, #7824 > F 5B
SRR AR LB . LR B IR B 8 1 5 2 ) T AT B A R 1SS B IC LR s X
TR E R BA I AR B2 (Ponce & Mayer, 2014), Wang %5(2020) 76 152 o 4 FARdE AL (7 B3
FRITIE A% 0k SR 00 B2 b T 280 2 LA 1) 2 =1 45 B . Montero Perez et al. (2015)45 4 7 IR Sh3cdE Aal i ik 45 51,
DI A B (e . CHBEIA 24 B X I HIsem . 255 R, TERERA 7R T, F 231
ICIR AR B T B ML TR 4. Yuetal (2021)25 G HRSHAAT JysZi, BRIHEHE B 75

DOI: 10.12677/ap.2023.131044 361 o HE R


https://doi.org/10.12677/ap.2023.131044
http://creativecommons.org/licenses/by/4.0/

XHE R I ATANCAZ LRI . BE BoR, W FRR R L IR G Rt I e a8, B
SR EEG TR IEE, MAR ARG .. fE—IUER i I e s, s KM, (R
FEIAF ARSI OR BE FIIE A% B I LE G B AR BE Ak (Mayer, Heiser, & Lonn, 2001).

HAT, RTEBEEIH I T 5 R B A R EH R A A E G . — LRI, T
HRIUE, FROZIBIR TN BRI 5B (Mayer, 2005, 2009; Moreno & Mayer, 2002). X #FR N
“CTURMBL” o FRAE 2 B ST, E BN S IEEEAANFANLE RS, S EE RSN
AEFRRE AR, #FHE 5 — 2 A &R PR (Jamet & LeBohec, 2007). B, 1% KEHI1E RS S8
FINFIEEE, FERAAGE 2] Hm)ihil, TR RN B E 3l ) B ] o I, 48 /

2002).
2, AETCRB A2 2645 FRAER W ? CAAE A 58 ot b gt AT L Dénnatier and

AR 0 [ AR B, T AR
211777 bl

MR AL AR 1 iy . 2013; Zhai et al., 2018). KUk, B AT LA RA @ FHext B RS
RN, D, - (OSW RILEA T AT i N e, s N A I BEAR B 47 s[RI,

EREIEMN Sk, Wk 84% I AT 5 732, 14%MIN RAT SR N2, 2% it
(B ANE W, e 7% 0] DL BT (03 5 040 BN (Schmidt-Weigand et al., 2010), BTk
HITIRA TR, FIR B, BTSRRI . — ok, S EMOGE TR, &t

t & LeBohec, 2007). HEEMZ, HFANR LRI, MM SRR - 3C
-textual information) ¥ % &, & REMATER S /0 A () — AN E 2K 2 (van der Zee et al,
Ot TR TR G I VR R

AT AR, 7 I SRS R VB S PR A IRRN IEA KRR, FRWE] 1 ¥ 1%
(Yuetal., 2021; Spence & Read, 2003; Brasel & Gips, 2017). StFEIF, Z /IHEHF 7 E4AEH
B EMNT, FREX IR E 0 (Mayer et al., 2014; Yiksel & Tanriverdi, 2009). Flt, A5
B2 218 B R o At e s 2 2 45 5 . R, H AT ANIE R 2 o AEAS [ B2 1) BEE 2 R BUF A
AT A FH P A SR A R R LA . I UK — PR R

2. AR
AT TR R I AR P SO AR S A2 = Sk R b (02 STAT IR 75 401, F S AR 3 A
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o RV XA R U AN 2] S SRR 5

S5 IR AR B A 7 5 R R R AT 2 AOI HVE = /0 I il e BARRIF AU - LA
e SR 5 R 0 T OB S A AR FRAE 748 A AOI BT A IR B4R bR EARR 2. BAKTN &

1) WA, #ealxt 7% AOI AL (BB ERLIS 7] (5 70 EEATVE ML B Ll AITE 22, X N
AOI HJENLIUAR B -

2) A8, # T HE AOI FVEAL (RN 7] 7 70 EEAERIX B LU E 73 58 2, XA
AO! FERLIUAH S o

2) Hya%MT, BOk O B RS 2 Bobn it 7 KK T ] g
3) MRS, A Jo 7RI E AR Rl Or B AT AL 7> 46
21 WRAE

2.1.1. #swigit

AT 2 (WAMERE: B, HE) x 2 (4 A Se 75 MR 3. 74 g pE
LS BCDU R 26 2 —: 1) ToF%e - fa] iy 0); 2) A 7% - (= 18); 3) K74 - W
MERLHA(n = 18)WLAI; 4) A7 %E - R AERLH( B AR 0 R 3l B 0 2 3] 45 B (£ B3
FE M) -

2.1.2. #iR

A FILIHZE T 74 , 240 ), FFRRAE 18~26 % Z [A](M = 21.66, SD = 2.301).

VB4, ki £ e, F(3,73) = 1.673, p > 0.05. AT A iR (AR /7 1E 5 5 IEAL 0
5 Mo LIRS, BRI AR o

ST LR B A

A FH IS REITR B 75 MR 22 KL TR AR (BRI 1 (5
R BB RV T e S8 28 A I RE B FE I 57, RIEARHIE 7t
SBTEE, IR HAEWTL T R ST B = A0 B2 SOM R N B 34T 1 1% 4, AibAT]
A0, A CESIANCIZEMEE) IR IR, (CEIMRIZE AL 1A

LA
i | ‘D Q

SOPAGTRELYS o AR TUARZE T 20 A MRERE SN, ESEWE XA F 2
ABBA Vi), FEXTAATHEATMERE ISy . S5 RER,  CEIIANCIZHFHLED BOXERE KT (M
CAZ &) (t=-8.275, p < 0.001, Cohen’s d = 2.925).

214, ME

MIETE R A

N TR IR T A, AT IR B AGE S T HlAE A BUIIN X 75 AOI MTAZ AOI
MERAT . K Eyelink1000 + HRZDSCIIEBAL LR S, JFERHCLT4RFR: (LR IR 7 23 EERE L I
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B, WSS RN AL B A7 AT A 9K (She & Chen, 2009).
FEALIT ) & 43 L (Percentage of fixation time). & 4575 AMASE MR X 93 AR 18] 7 A0 A0 A 1] (4 7 49
oo 3X—FRAmid i S N2 F P X 12 N B X IS ERAR B R v 7 43 e 5t (Brrasel & Gips, 2017), Bk
T HE B0 T E (De Koning, Tabbers, Rikers, & Paas, 2017).
AL (Fixation Count), B4 2 IR (Count) . e & S5 X GO0] 5 e Hp 2 — Xt L Py [l AL s AN B30 A
BN, FEIIR BT SRS B P HZ X I 0 R0 T 6 A 8 = (She & Chen, 2009) .
FIGER
TG, SRR AR A S PP O B R, DUEELE 7 A 2L 2] 45 5

Lo sineel

(De Koning et al., 2007; Ponce & Mayer, 2014; Wang et al., 2020). [ %52 d1 {5 % 2l A
TREEATRMR . RN LT 6 A . 3 DMEIE, B4 270 2 A ik &A%
B, AN 4y 314 5y EINASE 28 Jr . BT ANEIHMEFERA N A, brdEAL iR NGB
WK P B 0 0 e A B v 23 B0 100, DLIRE S HH I 57K

BHIZE

P A & Bl N OGS B U, i EIE PR AR Tl SEIR ) ST
CAZFIR, PR 5 S MIC 2 3 ) i
22. BF

SR TGURIE U AR K S A R Ao 2 R} 2 S SR T ) o SEIR T, I sk e 1 17— 4 TN 0 2
SRS T RN IR SR =, IFUTH (SRR R

FFE AR . SERE, R AT

3. &R
3.1. ETRIIMFEAS

T RE 4 SEEG N Y HHT T 25007 20 W1 (MANOVA) . BT A 73T LA 557
‘ VERNEAS . RIAS B R AOIS( 252 FI PN 25) HVE AL 6] F 4>

Table 1. The il n the caption area of interest and the content area of interest
AMZ AOI LT 8 & 43 EL R E LR B
T a5
fia] B2 PR e i £ PRI 3
] 45 L (%) 5.04 +10.63 0.72+1.24 13.84 +12.06 21.7+17.09
v ER R 93.1+197.72 15.22 + 26.65 218.83+176.64  361.06 + 256.11
VERLI (8] & 43 LE (%) 86.4 +12.18 92.76 +1.78 73.57 +11.82 66.83 + 18.32
LI EL 1246.05 + 225.35  1454.56 + 234.81 1099 + 181.79 1103.44 + 316.8
PR BRI -0.03+1.2 -0.32+0.7 0.21 £0.67 0.39+1.2
IER IR -0.21+1.13 -0.27 £0.92 0.26 +0.92 0.08 +1.05

AOI: area of interest, YBR[X .

Fo AOI VERLE A1) 2 b e MERER AR ZE, F(1,70) = 0.422, p = 0.518, n?=0.006.
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FHRBMP E RN B, F(1,70) =29.838, p=0.000, 12=0.299, , ¥ HMEHFRHIAMET, 7k
(IEALI B E A UL BT R A 2 o MEFE S FRERA RN B3, F(1,70) = 4.99, p = 0.029, n* =
0.067. fEIHMPI T RN : A FRFEMHT, FAHERES 7R AOI FMEAIE > EEET
BT AL, p=0.048; ToF-%E&AF T, >0 & L6 P ME FERLA o0t %5 AON VAN 8] & 73 LI A 2 3%
%5, p=0.260.

FEEAOl FTEAL S, MERE I RN AR 2, F(1,70) = 0.557, p=0.458, 0 =0.008. FHAEMKF
RN R, F(1,70) = 29.930, p =0.000, n?=0.300, % JEMEATFHFZMNT, MFRMERRE LY
RAMEL . WS TR H AN EE, F(1,70)=6.52, p=0.013, n?=0.085, JiftH
AFRFAN, 5 I B AE NER -5 AOI VERLIRE LL 2.2 & T a1 B, p
X S LE X P AT 6 R AOI TEML IS A BB 2R, p=0.200,

PZE AOL LML a7 o0 bl o SRR RN A 225, F(1,70) =

FERM) F RN B, F(1,70) = 44.301, p=0.000, n*=0.388, %> XF I ZE AOI 1)
TERRI (8] 5 73 bU bG35 25 A 2 o A FEE R - 5 2 TR 52 B A 4 0.028, 112 = 0.067.

PMERAT, o e 25 A N AR o
WZE AOI FRTEAL IS . MEE A BN AN R 2, RL,70) = 3.5133 p=0.065, n2>=0.048F. FH:RAf
28 3, F(1,70) = 19.226, p = 0.000, 12 = 0.215. MREEFN 7 H 8L (128 H AN A2, F(1,70) = 3.226,
p=0.077, 0> =0.044. LLEIGMERI: # S,
R EZF(p=0.068), HAMEMAIF, 75 s 1A TR 2k (p = 0.000)

32. FIHER

BF e ], 7E0 e ik FRE70) = 0.051, p = 0.821, 1 = 0.001 AN 5.2,

BRI 25 M FE KPR 7o SR A 2 S R AN 5 ) 45 IR g . S5 R, AUA0HE
JEAI SO T2 ) B VR R AT, BORIE AU R I W B A A o RIS R R v T
O MR, JF AT #8150 .

B 45 AR S T ARG . B, BRATRILT, FRRBETRMNE AOI M EE
RLEeE, WU, TR RAE R RIS N, AFREMT, BalmaEmd s, B0 KE
WA . XSRS TRt R4 R, BIAMAN 3 A W R WG, T A AL 3R] RE o5 4 K& e
= (Akahori et al., 2016; Wang et al., 2020; Yu et al., 2021) . 7£ & BT APt & B 7 FSABUE B 1 /0 A
X ERCR RN FEATE 2R .

FOR, BRIT S5 SR SE T A B 5 AR R A AR AR B il e R fE % AOL 1)

vl
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TERRIT R 43 b, VERL IR 28 AOT ITERR IR b, WUIIHMEFE 5 F R R AR E R E MR HAER . A
FEORMER, S IF AR S N HER AN, X 7 AOI &5 T 58 2 A (IN 18] /1 23 EE AT IRER), XN %E AOI 45 T 5
DVERL: TR T RFAT T, 22 BRI O P3N & AOI FEMIF A B E 5. KX
T, FRAAAER T AR 2] A R S, 2 ) AR 22 ST AR, P BN B 2 A 3R
BTN L. X8R E5AHFR R, WE 156 RT% T T REAE R > o 1A Rk a7
2518 (Aldera & Mohsen, 2013; Danan, 2004; Koolstra & Beentjes, 1999; Koskinen et al., 1993; Perez et al.,
2013, 2015; Schmidt, 2001).

SR, AU R I 2] B R R R Am i B2 1 I EH IR 4, A A LK, XLl
SERHATFEARP T R Mayer 1) 2 B2 >IN FITEL IR (Mayer, 2009, 24
AR—AEFRF LR, A 2F W Dl =AAR BN ESS: 1) |
7, BRI TR, 2) HA——FE O BROHHE BB AW —NE

5 ) E H LSS BRI RE R, A el
HEEE R, AR T A, BT A 2 O
MU ESSWRKRE, oI AT R T
HREE R, IR A R AR
FH(SLS) & —MNMHIESNE T 5 L XA =
SR 2 21 AN RS SRR A N B AR o 1) 2 IO P8 T R L P i . AL R, fER
SRR, — 5T, A KEUEYEER SLS nf Pk 24k (1) 2%

Eiie , BIRLBEANE S5 B RS A T DLsGE (5 B b3 (Cuevas &

Dawson, 2018; Paivio o SR, WL R RGN R U AR, AR B 2E B, TUARAN

Sl

CI e N
DA R Be 2 UM B T R R o SR, A S AU FE A
RAAES B R AT A AR _E B A2 HAE M . van der Zee et al. (2017) 45 1 7RI 45 8

R MR B SCAE BB AR . IR 735 R FL 22 AR O 5 e ) ALY
d » BERRI TR B BAELW . XA REE T R TR T, R

N T RLEIRE, ANFEEFANINREE(Gurunluoglu et al., 2013). #R1, T E MR

FOBL ERE S i A VE T e AL BRIR M s [RIME, 27 3038 SN 73 O SRR B R A A . X e 17
e ] fa] ST PR XER AR S M AN S T . A TR SR, 22 2930 BB PR AT T E iR AR BE, 1

— R EHISS TR B R AR MERE A, S o)A T R A, X SR T
FRIE, FIT FIEFE(D Ydewalle et al., 1987, 1991; D’Ydewalle & De Bruycker, 2007). #t4b, Tarchi
L0210 MESCE R B, 2 ) F R R R I I A Re T K S L I BRAR, IX W RE R BT 2] T0vE E s
Dol SR ANE TERE, X PR T R AR R E A . FIR, BATERB R — N R, B
A S o SR AR AR . BRI, FEARK,  REAZJR AT REHE 3 BRI B R AE X AN AR e
AT/ 2 1A o
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