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Implementation of Language Learning Assistance System by Video
Playback Speed Adjustment Based on Facial Expressions and
Evaluation of Its Effect on Learners’ Comprehension
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Abstract: Among the various methods used for learning a second language (L2), such as listening and shad-
owing, Extensive Viewing involves watching plenty of videos. However, it is difficult for many L2 learners
to smoothly and effortlessly comprehend the video content created for native speakers at the original speed
of the video. Therefore, we developed a language learning assistance system that automatically adjusts the
playback speed according to the learner’s comprehension. If the learners laugh at the punchlines of comedy
dramas, then our system determines that the learners have understood the content, and vice versa. Exper-
imental results show that our system can aid learners with a relatively low L2 ability (from 550 to 695 in
terms of the TOEIC Listening&Reading Score) in effectively understanding the video content. Therefore,
our system can widen the learners’ possible options with regard to the native speakers’ videos as Extensive
Viewing material. In this paper, we discuss our preliminary study in detail and the re-analysis of the main
experiment in that we included additional participants for statistical significance. The results show that our
system is desirable for participants with a relatively low English proficiency, thereby supporting the results
of our prior experiment.
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Tolz. ZV—T75F13, ZFV—THOFE B & UHEER
DR bR BEEIC R D L) 14T o72. £72, TOEIC @
BB 700 T EOFA12 44, 700 HAFOED 12 4\
7ele, FNENDS 3HTOENL 7V — T 2R L7,
TOEIC DEBB IOV =TT OMNRER 1 IRT.
VI BIOV2OREICOWTIE, EEICBWTY Y b
LOMHEME L2720, ¥y N a2 OEENTH D
Friends OEjE 7 ) v T2 AW/, VI BX O V2 & 14
B, VAT ARV (EBEMt) L ATLAEH
WRWEMN WS O 85 5T > Tw A2 IdFEES
ME Mool (MEMETEREITS7).

5.4 EEFIE

WMENCE D, A, B, C, BEXUDIZTvATLEHVBIE
FBLOHMW* RAEENELL (W5c). Lo THHED
720, A ZIV— T % FARIZHIET S.

EBRZMET T, 0& LB OERTIHICOWTHY
T2tk VITICRE L7z, VI ICE R 728, #5BS
MFIXIEMEEHZ SNz, RIZ, QLIZDOWT, EBRSINE
12 QL DT RTOREL S L ORI & V1 BUHERT IR A,
RIE B L ORI 6 2 wiEgw B L ORHL v
RO, SIS XY, FEERBINEVFERED L ORB
SN HRVTOIZ QUICHEZ 720, MR I RE S
REINFE 2 FAEN L o720 T AR S L7z, Z
D, EBBINZII V]I 23 A7 4 & L 7R RS

*2 https://www.iibc-global.org/toeic/test/Ir.html ( fix #% [ &
H 1202249 43 H)

*3 https://www.youtube.com/watch?v=nvzkHGNdtfk (f#%]
YiH 1202249 1 3 H)
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L7z, i, FI<=D27 )y 7PN TWAEEIZB W
T, BnEZAHAIBIFLBMBOREIHMES T AT LN
B L V1 OFESEE R Lz, 72, QL ORECAE
RSN BT, EERBINE L 20 F O fFEREHIA
CHIE A W7 (B6). VI Rkbo7-0b, EBES
FHIE VTLICHEME L, AT 2% w7z VI #ERO
£%®E%§%@ot.%@%,%%ﬁm%iW¥éﬁ%
HWET 572012 NASA-TLX [17) (2% L7z, F72, FEbk
SN 5 53U EORE DR, Jeik L 7- EBR G TS B
B FNE L FREOFINEZ ST TITo 72, ZOLEHTIC
BWTiE, EBRZINHEIIVIORDbYIZV2E, VAT L
EEHETICHIEL 72, 20k, EBRBNEIEQLBLD
VI1Ofb DI, QQBLO VT2 IZE 2 7. wElC, 3£
BrRzins & System Usability Scale (LAF, SUS) (18] (2 [\
Gl VAT LRGSR V= TICL )V R b7
¥, SUS DUEDOKEEIETRTOT NV =TIV A7 L% ffi
M#TLTWaRHmIC—F e,

Gkl 2 LTV 5 & SME DRI LB Z DIX 5 ] eiED’
oo, EBREZELTEHELZ LTWiRVWI EE2BEHEIC

RR72. T72, ZMBEBPERLZVLHIZ, ZED V1
BLUV2 2R TwahRH, EREREITEHEDS M.

Q2. How was her previous educational environment in Africa?

a) she taught her sister at home
b) she was taught by mom at home
c) she did homework at home and went to school
d) she's neglected and never went to school

6 QlBLU Q2 DHl
Fig. 6 Example of Q1 and Q2 in experimental videos.

F& 2 VT1 BLU VT2 OERER, Ql BXU Q2 OHiaFH,
b Y AT A V7B OBk
Table 2 Time on answering VT1 and VTQ, time on reading
Q1 and Q2, and watching time with our system.

VT O H
F Fik
VT1 VT2 VTL VT2 [Ql Q2

Q DI AHFRH]

ZFOIEH, BEANEZREGETLIEICED, QLBLIUQ2
DB EIH VL1, VIIBXO VT2 &2 5
s e b NIZ Q1 EEDJ:U\QZ DXL EFHATHE, VI B

05 06 07 08 09 1.0

05 06 07 08 08 1.0
P

I
I
BIL—7

B (i@ moaE vEn@

05 06 07 08 09 10
N

05 06 07 08 08 1.0
N
——

DIN—F

" mEwm o) BAR (B)

7T IN=TTEDOMEREDEAL. a) AT NV—7. b) BZ L —
7. ) CTNV=F.d) DINV—=F

Fig. 7 Speed logs by group. a) Group A. b) Group B. c)

Group C. d) Group D.

8 ZNTNOIIN—TOTRIADES

QI ORE
» (22}

N

O D, 8 o 0 O L LD DD S
LLLELLE L PSP SLSE S EE GBS
TOEICOS#  YRTAEAE (AD) W YRFAREME (B C)

ZNZhOI I —TOTRIADESE

w000

LLLSLL LR PSSP EE GBS
TOEIC D =¥ Y27 LMERAEE (B, C) B Y27 LARMERE (A, D)

8 Ql BLU Q2 DIEEHKLBIN#FHD TOEIC D oM.
BDON—ZY AT LEHEZED QL BLU Q2 DA, #5W
WZEREBDN=D Y AT AARMHEZE O R RT . fREIE
TOEIC D x84 700 KifliDETHY), TNThOTV—7

BTSN3 NDESTH S
Fig. 8 Relationship between Q1 scores, Q2 scores and TOEIC
scores of each participant. The yellow bars represent
the scores of users with the system, and the purple bars

The
green area represents the set of the bottom 3 TOEIC

represent the scores of users without the system.

) 1145 130.8 45.95 48.61 )203.8 190.0 scores from each group as well as the set of TOEIC
R (F)) | 32.64 51.92 11.84 17.19 | 124.9 108.5 scores below 700.
£3 VI1BLU VT2 O
Table 3 Scores of VT'1 and VT2 by group.
PE (RBRE R ) o f
\a! \a! V2
HRL TR T U HLTE R U BiEEET  HUGETR:  iNERT  BURERR
A | 12.83 (1.169) 16.00 (0.000) 9.500 (2.345) 15.83 (0.408) 12.50  16.00  9.500  16.00
B | 12.80 (1.303) 16.00 (0.000) 10.80 (2.490) 15.80 (0.447) 14.00 16.00  10.00  16.00
C | 13.17 (0.752) 15.67 (0.516) 9.5 (2.739) 16.00 (0.000) 13.00  16.00  11.00  16.00
D | 144 (1.673) 16.00 (0.000)  9.200 (2.168) 16.00 (0.000) 14.00  16.00  9.000  16.00
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LU V2 ONEZBHECFELR VL) ICSINEIER
7o EBROGHEEEIT 1 AR 64 572720 VI B
L OTV2 DA, QLB XU Q2 #FHATIC R (ML
B, RO abER) 28R 2 1083, F/2, VAT LM
FH IR O B WA TER [ O 3413 624.1 B CThH Y, AT
46.31 72572,

5.5 &R
5.5.1 VT1 &L VT2 DEE

V1 B XU V2 OB 212, EBRSNEIE VTLBLY
VT2 & 27, HTNV—=TDOEE%ER 3 IR, VAT
LEHAWTZELHWTWARVED, VI BLO V2 #H{lERO
VT1 BLUP VT2 O I EBIZIIHETHY, VAT 4
ZHWD LI X BAEEDEAENDEIL N o7,
5.5.2 YXTLERVTHEZRZBEOREDEF DR
VAT LAEHOWT VI BIOV2 2 J 720, EAREOLE
HEGFE S L. Z V=TT OFEREOELER T
ZRY. FAEREOLHEERICERITE SN h o 7298,
VAT LHMERE B ORIE A D TR A &l
L7225,

K4 VATLEMHLIEZI V=T BLORMEHO 7V —TI2B1F

%, TOEIC @ rifit Q1 &0 Q2 D HHIZ >V THEIRE

B LM E DR, Spearman DJEM AR EB L O
Spearman O MEAHRAMRE & V72

Table 4 Result of the correlation coefficient and the test of

no correlation between the group which used our sys-

tem and the control group. We used Spearman’s rank

correlation coefficient and its test of no correlation.

. o A BME
AT I L -Ehm /v — 7 | AHERE
VAT i By / THEFRE J——
V1/(A, D) —0.026 0.937
H
Vv2/(B, C) 0.004 0.991
- V1/(B, C) 0.619 0.032
V2/(A, D) 0.813 0.002

5.5.3 QL LU Q2 DA

Ql BL U Q2 0IEE% L hn#E O TOEIC O 55Dk
FRER 8 BLUTK4IIRT. M8BLUFKLIE, VAT
LA S (%) 1388 &% TOEIC O & B
BlH B, AT AfEHKEO LS (#f) & TOEIC ©
HEBE BRIV E 2Ry, 72, "R5IEVAT
LAOFEN QL BLU Q2125 2 58 IAHE=2E X
DC2HMOEICLVRLEDDTH S, METEB L U%)
B & L Tld, Shapiro-Wilk %€, Kolmogorov-Smirnov
Mg, Student ? t Bi%E, Wilcoxon DNEMAIME, B L O
Hedges'g % A\ 72, #EF25, TOEIC O S80S Mz 12 %4
DQLBLVQ2DERIZOVTIE, AEITH 2 HDOED
WhaZEARENT.

5.5.4 EEBRISLFI—YE YT 1 O
NASA-TLX OFiH%E 9 I2RT. #1446 7Ly vl
DWTI, YATLAEHWIZBOTFAREICANIE L,
ZOEPOIEHIZOWTIIAEE I Lo 7.

SUS I22WTiE, F¥A573.6, ElEFAEAT13.92, B X
OHIAEAS 75 TH o 72, Aaron I L b &, SUS O E ¥
PRSI —FE) T 1 OFFilE Good TH 5 [19].

6. BROSLUVSROEE

FEEAERD2S, QL BLUT Q2 OfER LY, TOEIC ® &
Bhss & # 700 ki (CEFR A2 7 Bl THMUT) o%E
L, KV ATFAERWALZ LI L )AL TR LR

3
8

nYRFHNED

B 2FLEL

N
3

NASA-TLX D =¥

°

FOOOBR SRER Al TERAR oyl
TLyve—

9 NASA-TLX O#ift. T7—/N—X5HD 95%EHIXH %
RY
Fig. 9 Result of NASA-TLX. The error bars represent 95%

confidential interval in both directions.

I3RRL—v3Y we

RE VATLEMHLIZV=TEAMBHO 7V —FI22o0WT, Q1 BXU Q2 O EEIc¥
BIAFEI R © N 2 HOEDOHEMEB X U%5E. TOEIC O HEIEIC B, T

b L UEE TR Lz

Table 5 Statistics and difference between the groups with the system and the groups

without the system.

TOEIC O 5% gLl FE (B ) . I
12 & B RS CAF Ll CATLE  SATLA TAzom | EEEE HRE
12 4 Q1 | 5.000 3.500 5.333 (1.032)  3.333 (0.816) 0.004 1.983
Q2 | 5.000 3.000 4.833 (0.983) 3.000 (0.632) 0.011 2.047
12 4 Q1 | 5.000 6.500 4.333 (1.966) 6.333 (0.816) 0.032 1.226
Q2 | 5.500 5.000 5.333 (1.366)  5.000 (0.632) 0.389 0.289
o Q1 | 5.000 4.500 4.833 (1.586)  4.833 (1.749) 0.930 0.000
Q2 | 5.000 4.000 5.083 (1.165)  4.000 (1.206) 0.036 0.882
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T otz hyhroiz. L, il o TOEIC @

BEREBLTWAFERZEIIL TRV AT A% o 7285

WHFEVRoNLro72. LoT, TOEIC O SEAT700 LA

FOFBEEOFRHIA TSI AFE L LTIE, HEDSL

DIEDPDOBERDH B EEZ NS, FEEIZ, FBRT V7r—

MZBW TR/ TOEIC @ %A% 700 DL o= EE O HH

LB IZBVWT, B/RGEA =) —IZDOnTWIZRw, Bk

CEEANTHWON TV AEFEOLETH NS 2V DA

HolzlEMEN T, HFEIIDVWTIE, EBESINED

KEF T <vBLOKRELICENL TV WITREEDLS D 5 .

BEIZOWTIL, KEOHFEXFEICBIT 5 LR & £

SMEDPFo T e Do 720l H 5. ZOXH1L, &

D SFEDYMEFEEBE 0 LT, TR Db o R

WCHEHL, XBET) LN ETH .

HIRBLOSHOBELELE LTIL6 MDD,

9, RERBRICBVWTIL, EBROBEELRET 5720,
7T WO & OBAT OB W2 Tk L o L,
BLUEHMICHN &SRO FAERE 2 LSS5 L Dl
BafioTwiwv, INLDOFEB LML ot x 17
2L, EBRBINE OB W NE R OMEEICOWT, KT A
T LD % & D AHIICAT) SEBTES. WRIZ, &
% ERTHB L OEM L OB 21T ) LELH 5.

FIEZ VAT LDORETHI LIZDWT, SHITH
WINAT ) LED S HFEETH Y, FHEMRI D S1E
EEWIWMOTIEDNLET Lo, KLY AT L TIEPC
DAL o Z FH\Vg, PC B A A T 5 5 IS 1T #E 7 Fet
AJIE LTHW . Lo L, ERSINEEINEL L O
RHEICEINLIHETEVIIOLNTE) TR H S 72
O, REIHEMELZRTEZEBBELIER O 2V, EIE,
FTERTIZIBTE TV WEEIZS AU4 OfEIE EA L
VBT L, DEDVHETETVRWVERIZHE D) TR D
LIEMRENTWDS (M2). T/, KEBOFEBZT ~
F—RMIBNT, HEL TV TOMEGIIO2bNTES
PGS 5 EHE LB 1L\, D5 NENAD)
HE L TA, PCWED A DA 5 BUS T RE 2 B %
P, BREEZRTOICL D) LR E D LERDH
L. 2 JEMEHITIUE, BILEB LR Le 7—= >
TIZBOCTERE T 72 BRE 2 08§ 2 EBIDPFIET 5
7o, FBEEL D9 5 [20], [21], [22].

IS, KV AT LA TIEFEREOLTHIF % 0.6 55
25 1.0 f5HIC 0.1 A AICRRE L Tz, 1L.0fE%E E
FRE L72BEHIERICHR S :

o FE A AL LAY AT LIXFRHIRASE 2 5 u] etk
BHY, LEDEISEL 25 REWD D 5.

o BIEM Y OHED M S (1.0 f5%) LLEIC L Rl
W D 4EHR O & 1T 9 BilS, BREREE OE % 1T 2 72
DFHli 24T ) RETH 5.

o IXATA NIIHEMTH D720, 1.0 f5HL Y HN
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AR I EHALEL 2P HEETH S .

L2 L 1.0 f558 L EAEEE 2 b R A& 2880 L 723545,
1.0 f5 3 CHEYE N A % T2 B C & 2 58 H LBy R %
SR C& D720, KRV AT AIARERICBIF S TOEIC O
HET00 L EOFICH L TOAEH R Y AT A L% L EEN
Nob., SHRIIEEEEL 1LOREL Y LHEL LZHED
Sl 2 AT O DD B .

EERICHWBEIZ 2 ATHY, EE55Yy baAaT
Hotz. BEFEIHIRY D 5720, 4, L) EZHEOH)
Wiz HW72r — 28 XU RE OB 2 % T & 2 R
RN, VAT LAONMEL L OREE RS,

X512, BMMED TOEIC D EE Q1 BL U Q2 D&
BOLEIZOWTIE, MENIZBWT, SNE L) EH
L, VAT AR o 1 EDE D BN B 1 DR
IIZIE S TE T v, LaL, B3Iy 7V
R L THRGEET UL, SINEORAEZDNA T A% H
HTZEIFTHETH 5.

F70, EEEEOEEIZONT, KV AT AIIBWTIE
WEOFAEIN T B IS IED T, KROFERRS
DFEEZZALER TS, THITROFHIZHES
o LHTEIIHEMNICHSET 2 LB D LRGN

O, HEMIZA MLV AR FEEZHITL720120%, FF
EOFH OB % #HE LR A L) b % { OB 7 Bl
WAL S S B,

o JHEHEE CHMTE L WIFHOFBOWHE S, o ®H
JFE CHURC & 20 W TH O W] FEEATE .

o KfEE VAT LANDAT)E L THWZZZERITFH A
L9 B EERT TIREROERDH Y, 2
ELTOFEEHFEICA N LA P2N I WEREIZTS
NETH5.

o WHELIFEDENEZIADI A LAYV Tk
Laughter—Detection 7 4 77 1) & Tl 31>
AT LT RETH B 720, FPLBEDSHETH 5.
L L, 30098k LT, EBRBINEHS B NE

AHBTETVARWE VAT AWM L7z % % &R

g2 FITAME AR ST, B OMEEIRSEE

< L Words Per Minutes %% & §EENEZz 6L h. EE

2, ATIRZERIE LT, LEEARMLTH I EB LU

EMOEFEXE 2R &SI LX) FFEO PR AN F

% L Carvantes 5B L U Blau (Z/R L7z [7], [23]. 25612,

Blau 3 HFEMOMEFXE 2 R T2 PRk L] &

MIET LD QFEROBRIIL LT A D ERLTVS [7].

LGt TNHLOEREFFERY AT LOFEEIIONT, 4

BEDE L BVEREAN, B X OEE OB 7 0 BHAE

HWCEZ DHBLRRR, VAT LAUBY T LMD 5.

7. ER

AWETIX, ZHMELAT) BRICFBREVBE D > 7>
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DFAEREIZOVTWIT R WA 2, FHE OB
WHEHLE THARE L HEME T2 v AT A2 EEL, &F
fliL7-. FHEHEDOHMAEICONTIE, FMERDOFHEE X
ONTFTERRIIBITAE T4 =Ny 71T %, EnEZ A
BT BHMEREFEFEORE» ORI 52 L2 L7z,
SIEBICBWT, K AT AITRTOERSINE O
BB 2 @O, EFENFEI L RRBEORE (FERBR
%12 B\ Tld TOEIC Listening&Reading A 27 550 LL I
700 K DOE) OBIMEIZBVT, NEICHT LEFE 4
I &5 Z e ghole.
LoT, K¥AFLZHVR
7, AVERESE B H B OFEFEE)) & B A T Hh % PLE
TELEIIChDEREN, 2F), RV AT LIIEH
TED 728 DEYWHA DOBIFRL 2 LT H LA TEL LIRS
nr.
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