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Optimization Strategy of Children's Educational APP Interface L ayout
Based on Attention Allocation

SHI Yuan-wu, ZHANG Yi-jing
(School of Industrial Design, Hubei University of Technology, Wuhan 430068, China)

ABSTRACT: The work aims to propose an interface layout optimization strategy based on attention allocation to solve
the problem that the interface layout design of existing children's education apps lacks relevance. The eye-movement in-
dicators were collected from 20 subjects during the activity of browsing the application interface through an
eye-movement experiment. A total of three eye-movement indicators, namely total gaze duration, first gaze duration and
first gaze duration, were extracted for each region, and the subjects' attention allocation and the influencing factors were
statistically analyzed. The results showed that children's attention was the most concentrated in the middle area of the
upper half of the screen; that colour and background had an effect on children's attention but did not cause contrasting
results; and that there was a negative correlation between total gaze duration and first gaze time. In addition, the subjects'
level of mobile device operation was assessed and analyzed and no correlation was found between their level of operation
and attention allocation. The practical case shows that the interface layout optimization based on children's attention dis-
tribution can achieve the purpose of optimizing the interface layout, so that important information or content has a higher
chance of being read. It can also maximize the delivery of information and improve the efficiency of information recep-
tion, thus providing areference for the optimization of the interface layout of children’'s educational applications.

KEY WORDS: Children's education APP; layout optimization; eye-movement tracking experiments; attention allocation

B R BRI AR AR M RRBGR , JLE M RE R TR i A R P L E
FL. TR ER S 2 i ABGREE DY, DU 28 CSURRE | AR ) | 2Rk ) R R

Wi B EE: 2023-03-22
EE®/N: 6O (1971—), B, Mld, ZEHRTF @A~ el Fikit, & F.
BEMEE. KI5 (1998—), 4, Ald, TZHRAFMAILERKE & Rikit. L&,



122 fu, %%

T 7

2023 4F 8 H

AT AIEERFEEY Ko JLERR L E AR
TIFFEEm A R | 5y 32 FCARI P55 20 B 0 PR
AR TN o X LR E 1T LB AT T 22 A
ST AR T R ] MO A SOk A
fe 38 25 JL 2 A A% gl 1o AR P AL T AT Js AL SR HE A
M R, I, B AR M LE AT K
APP 22 H F A Je e i S IR, rTLON R
JLEE AR B MCECR S ART R

1 HIRE=
14 JLEHBE L APP REEES

TER B I HIT R B ENsE b, JERFH UNE
Z . heea. A8 HARMETH A B R B SES T,
SERMAAENE S, ILEIEERR S EE
B HMOICRARTR o B A SRy e 7 AF B BT
2SI 2SI JE 1, DRAE T AR R R 1k 5 v 2
A Ry BT N O i A 3 5 | RS A AT 5% 37 2l Y 2 T
PR, SE 55 U R AR A SRR
SR, TR R PP B S B S R AN SRl ——
JLE, MR —R K. AR Rz
ATEE X BT, Lk L2 AR A R e Ui B A A
B IR

1.2 EENHEFTIVIK

H AT A5 5 22 5 A9 52 ) 0 e ko &
AL v A T AR B o Pk A S i R Bk
B9 2 0 DY AE R ER A T R A O
h RN & U A R R AR 2% bk
2 B s — b 5L T QAT 54 TR 7 0 0 BE 0 A Sl 1 AL
T, RIS 7R 22 B A SR o 2R 56 Y 3k 22 MR
FE AT AL AL L2 B AL A R o kg, [
Shp ZHU RS G i RE TS I AR R R
A3 BB B 1o e, R st AR P A i A 4
BAAEMNGEE ., BHAENA LIS ILENE APP
SRUTAT I A0 3 B 7 A A DG Y SCHR
1.3 RINEEFARAMA

{EESIPIEN 0 N NG | R T e A A £ | e 2
T 51w o] R e - P a5 O G o S B T R
A% . MASOOD %005 1ot HR i 52 86 8 A5 ] Fi A
LR 4~5 B ILERITB S ZE N R T - P A
Bt E B LU 2R 1 e TR ek ik
NIRRT RF 9T, AR ShAT A 04 £ B S ]
BeA 5 | B T S AR IS S ar s s
18 IR Bh38 B R 9T A FEE JLEEAE T 1 APP FU 1 i A1
BT A, I A U R . ERR TR S B 1)
A %6 o FRTE Y Ah24 3 B M SR 5T 49300 B R 356
EREEARAE ABLAE B A5k 1 ] F M o 38 BT L

R BNAT A HEATIB RS , REAE AT A B 4 A 5t At Ay
WFFT . LAY T A A A0 A e e ple )

TEMCAF T EER |, X A LEHH IS APP
T A Ry Bt 2 BT 0 PR IR, DL S 2 S DDA
Ao R AR BI 38 BB A G0 A ) L 308 3~ Al o i 3of B2
Rt e £ 47 TG A 00 6 B 7 5 T A ] DX ) 3 3
BT O0 , BE TR TS Al PIE A 5 v A J) fek L 28 7 55t i 52
R oRE L M AV S [ G S ) SN T S 28 AV D4
W

WFFE R, B e NSRRI 58 B v fre BURK
yoeRDY, HAR R A 5 AN A O 2
AMFFIEN R, ARHEX 2 AMREAE, BT 1AM
2 SRR S St  LABFE I B A e 0 1) A T
BN TESs—rh, [ EA R 2 B R R TR
I HR T 2R R AR e v i B 5 A R € e
I in Pt o FESCg —rp, NIRRT BT S LA HERR
BUOTIRE IR R , 253 BE A WA TE 38 ) 23 e S5 1 =)
SRR o T AL B2 L XA MR B 1Y
TETFLAFAE AN ) A SRR o g AR Y P b SRy (i 5 50 11
FOMPERNA B, A SRR R L 3 X P A L ik 4 284
R B I 0 Hd B ) 3 AR AR

2 Wit
21 EEEM

R 5T L 38 1k S E i o o AR AT G H AR
W BT AT, 7 38 B 5T A 6] DX ) 1 328 0 A e 1 O o
22 #WikE

DL 7~12 B JLEE R4, SCER i L R 3]
23 240K { Ik L DX B e N T A ) /N
A, i R T, A BERE 20 4 LB M,
YIRS IEH MM NAGE S, BEE KM, JfHiE
Ik LI X5 T B A S 06 0 R A A OG BR L IR SE R L )
B 1B R R K UL S8 H 1, 3645 A JE S it
FH G R, RIS & 2R T i
11, WHEEGATAANE , B ar BRI 15056

2.3 SKIGHRFAIREX

AR FH R O T T2 0 s B L B X — 28031, AR
PEHEAT R N 2T 19 AR UL IR 5 A OC ) N A AR
FFo BT EE ST, LR A i 27
A Fe A8 [ ST CHE ST L, T AR A B T 3 R 1
B, R ATRRD LIRS, AR . B Ebs
A RO YL R OC R A A Y A L . Zead % —HEA RN
e, ke 8 MR RME R TR N IR SE I REAR , Ny
TH R SRR BT E R A B R, SCRREAR
Y38 33 Adobe Photoshop X 30715 B FE AT B 4b B
mE 1R,



¥4t 16 Aioefh,

A TR LEHT 2 APP SR JR AL AL SR F 123

i rm-mc‘ 0’909

;--?éc

f #76

M1 SRR

Fig.1 Experimental samples

2.4 EWIRE

K Tobii Pro Glasses 2 1 % #§ 2 iR sh {175k
YR, i 79in (1in=2.54 cm) iPad mini 5 Jik
e AT Gl A R ) M = N

2.5 LImE

2 H R TIFIKR . Tg— T HIREA oy LB
SOAE BB G S, L BN RS S
JI TREAS ) B 09 S5 PRl S gl B, IR PR B A
o SEE— 5 50H0 THIREARIE — 2L, PREFXTNL, B
A SR —ERE 10 min #1758 = B
ARSI AR AT, oS50 B B3 1 LR 5
BT R P RASCEOR, IR A AT I K SR
T PRSI A AT

00 | 000 ms
5000 ms s

TUES
(3 min)

SCIS TR, K HEEE T R A E R, #ikE A
SRVKIE , 55 R4 24 60 om (L . Rl A5 52 56 4
R, B E B SE AT B A AT 1 AR, AL
HE R ) 5 7 T AT S

LTI IR, HOAE T A, UL 2, B
T8 BN A BRI A8 Y e R S T BT AT B4
iﬁﬁﬁﬁ<ﬁﬁ%ﬁﬁﬁﬁwﬁﬁﬁﬁﬁ%ﬁ&m

AT R, AR AR AE AR FUTE 22 A AR BE A
(nE 2 Frs ), BSEaHE VB . FERR LR
Wh, VRSB LT SR B 5000 ms, FEAS B R4k
7R 10000 ms, BAANSCEE B AR 2 ming BB

LSS RS T 3 min, A NI AMER TAE, B
B A S 4G

Yt s, #XE T Tobii Pro Glasses 2 R
AL, EAEE RS E R

10 000 ms

E 2 SCERUR RN
Fig.2 Experimental process



124 fu, %%

T 7

2023 4F 8 H

2.6 KBHIESNT

1833 Ergo LAB 445 3 IR o8 g B0E I+ A i
BOF LRSS BT ) L B UL ) B R S A
(B2 3 T E LS FE BRI T I HIT o AR 52 5051l FL ki 1)
AR50 6 D24 IX (UKl 3 FiR ) i
I AOCICAOIL). H | AOICAOI2). £ I AOICAQI3),
£ F AOl (AOI4), 7' F AOI (AOI5) AT AOI

(AOI6 ),

AOI1 AQI2 AOI3

AOQI4 AQI5 AOIB

B3 XX (AOl) R4
Fig.3 Division of area of interest (AQI)

1) Hoe, d Iy 2R (F R8) iR
[Fi) 4B DX A B3 1) e sl PR A — B8 AR R T 22

0T CANOVA ) 22K, W Hr 4 248k IXFE 3 N
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(5,114 ) =1.604, P=0.165>0.05, 5L — 3 4s 5 5
7N VELSFRREEET A R IR 45 2R L (15,114 ) =1.837,
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Tab.2 Experiment 2 Homogeneity of variance test results
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Tab.3 Experiment 1 One-way ANOVA test results
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2 [a] 6.853 5 1.371 2.519 0.033
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Bt 68.887 119
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Tab.4 Experiment 2 One-way ANOVA test results
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[ER/ SR kR 4iny 1] 4N 61.507 114 0.540
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( P=0.000<0.05 ).,
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Fig.4 Visualization of mean values of total gaze duration in each area of interest
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Tab.5 Correlation between total gaze duration and the remaining eye-movement indicators of Experiment 1
HR sh ¥ b SN R0 e WeEREAding || B UL E] B RSL R (A]
F2 IR A A 1 —0.358** —0.339**
RS ] BEE (XUR) 0.000 0.000
E T 120 120 120
F2 IR A —0.358** 1 0.398**
B IR A A] BEE (XUR) 0.000 0.000
MR 120 120 120
B2 R A —-0.339** 0.398** 1
B R RRSE T ] BEE (R 0.000 0.000
e 120 120 120
e **RIRTE 0.01 405 (XU ), HRPER .
R6 IR FENSIBERBESHEARIIEREXES T
Tab.6 Correlation between total gaze duration and the remaining eye-movement indicator s of Experiment 2
HR Bh¥8 R GEiTHEbR B EE  f] JER/SE X NinaLE IR WL ]
J7 IR A S 1 —-0.511** 0.058
R R A (] BEM (XUE) 0.000 0.526
E 3¢ 120 120 120
B IR AR K —0.511%* 1 0.161
YR A ] WEE () 0.000 0.079
E¢ 120 120 120
B2 7R 3 A 0.058 0.161 1
TR R SE ] BEM (R 0.526 0.079
ETE 120 120 120

T %7 e 0.01 400 (XU ), MR
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R (INFE 8 FUR) Win: TE— AOI2 FEM B HrEE
Asf ] A4 VR K- 9 A OC R 4R{E R 0.380, P=0.099>
0.05; SEH: 1) AOI2 AL B RF S i ) FIERAE KT 1)
MK ZEE N 0.177, P=0.455>0.05, 4R K055
— FISZES ) AOI2 JEL B RFLE R [A] 35 S5 AR K- 2
[EARFETERH G RR o

ICRPREBIGRE | || ICRNABERER

| ITERIURENE

| e

KEENEYEYE Ay iting =) SN2l WHEED
K7 AP PR AR
Fig.7 Flow chart of operational level assessment
F 7 #HIAETFIREBRIREKTE
Tab.7 Subjects' level of tablet operation
S B — B ¥y £ - BfE— £ (o 1 5
1 42.07 57.17 49.62 4 11 23.61 27.18 25.40 6
2 38.54 51.76 45.15 4 12 45.73 62.47 54.10 3
3 45.23 67.43 56.33 2 13 35.62 41.10 38.36 6
4 32.01 52.21 42.11 5 14 42.43 53.84 48.14 4
5 25.76 43.47 34.62 6 15 19.68 26.73 23.21 6
6 67.68 67.68 1 16 26.07 44.12 35.10 6
7 33.30 58.69 46.00 4 17 43.29 58.51 50.90 3
8 52.23 60.30 56.27 2 18 59.25 62.93 61.09 1
9 47.86 45.99 46.93 4 19 37.10 66.17 51.64 3
10 39.27 46.02 42.65 5 20 43.15 71.22 57.19 2
* 8 FUBFFENESREKEHXESINER
Tab.8 Correlation analysis results of total gaze duration and level of operation
Sy Ao S — Daee |
Srpiigh seitHsh mipky 0 SO2ER SRR AR
B IR RE KA 1 0.380 0.177
(I BEME (BURE) 0.099 0.455
S 20 20 20
B IR b AR A 0.380 1 0.291
B — AOI2 TEALEAFEE I (] BEME (BUE) 0.099 0.213
S 20 20 20
B IR b AR A 0.177 0.291 1
S0 — AOI2 FEAL SRR 1) BEE (BUR) 0.455 0.213
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