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Fundamental Study on Usability
of Educational Contents with Touch Operation
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Abstract

Recently the use of smartphones has increased, and people’s personal computer de-
parting has begun. Thereby, many interfaces on smartphones have appeared. Now,
developers are required to develop more user-friendly applications.

The purpose of this study is to investigate which interface in interactive contents on
smartphones has higher usability and to compare touch operation with mouse operation.
We built an interactive content of ios application with xCode. And we prepared multiple
interfaces for it.

The usability of interfaces was evaluated from the viewpoints which are Learnability
and Efficiency, Ease of memory, Error, and Subjective satisfaction of usability defined
by Jakob Nielsen in “Usability Engineering Principle”.

As a result, we found that the interface which has slider has higher usability in touch
operation.And we found that usability can be different by touch operation and mouse
operation even in similar operation.

Therefore, in order to obtain high usability, it is necessaty to adopt interfaces suitable

for device.
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D%, RICLEOFT TR, 77V 7r—vay Y7727 —F7=27IL8IT 5
HOBFEZET, =PV T4 IHT 2 ORI, fOBEE, oo s, FAHE,
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ORI NAIMEE L >Tw 5, WEHREZERNICHIETE 2 Z L2EHHSIN ST
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Freedom from discomfort, and positive attitudes towards the use of the product
B2 T 20, AMUED LS ROEEN 2 REE
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i0S L1377y VDA< — b 7 4 ¥ T % iPhone ¥, PDAKKREZ KO T &L X 7 4
7 7L —%¥—?iPod touch, ¥ 7L v MK iPad * iPad mini IZHE#H I 11T 5 4 R
L—F AV IYATLTH D,

FEARIINZ Mac OS X (Bl : macOS) %% v F3 2 )V OISR (ICBal{l L 7T CHifE
KL7cbDT, 2—=HF A vy —7 2 — AR R 2HDD, Darwin 7 — %)L (XNU)
DLz, CocoaR—=ADT V77— a vy 7L —207—7038-> T3 macOS &
@9 %, 7272 L. macOS DIREEAD—>TdH % Carbon % UNIX BHEDHERED % <
Z/RTED, BFHEIE Cocoa Touch, Media, Core Services, Z L T Core OS & \»9)
42DV AXZBLTOSICT 7RSS [4, wVFZ vy F2)L, EEL 4L
2o LT, FERICE RGN -V A v —7 24 ATHEHZED 1, Y

22T, IOS 7 7Y D UL IZDWTHIBHT 5,

3.1 iOS7Z7UmDUI
iOS7 7V D ULIRSAH DD, T TIRMET—~ThHsY vy FEEICEEETSHD
AT 3, 10

3.1.1 iPhone#{ED &M
iPhone % iPad 7% EDENA VERIZ S v F A7V = 2L Tw 570, —fR
728y 2y DBEL IR S, UTFTHWT 2D1EZD8 vy F A7 Y —v L TOHLE
Th 5,
o ¥ 7 (tap)
W[} %2 45 CHE < 7272 Bl 2R 2 L R icflionsg, (77 A#ED
70y Z7ICHYST3,)
e ¥ 7L% v 7 (double tap)
2018 v 7T 2 8E, Moz ERT 2L &R Iflibns, (97 RABEDOY 7L
79y 7Y% T5,)
e N7y 77 (drag)
B R ZAE O 7RE TR 2 B8 T 2 8:0E, (77 AEED F 7 v 71ciH4,)
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79 v 7 (flick)

fECHE 2 < fE, ETEEOR=— 20 oV XZ X572 D T3 L ZIC
ibis, (w7 ATIOEEITHYT 2 bDIER,)

¥ 7NV AF4 F (double slide)

2 AL CllH % 7% Z 5 1fE, (97 AT OEEICHYT 2D 4%0,)
vy F 4~ (pinch in)

2 ARG % K E IR Tl - 72 IRED & TR DO RIE % Pesd T i, HUXDPEHE 4%
ExRMNT 2L EREIEbNS, (FTATIOERIMEICHL T2 DIERW,)
¥ F 7% b (pinch out)

2 RIF %D Tl - 7REED SR O FE % AT i, KRG E A & %21k
RKTBLEREIMbNG, (7 ATIORMEICHYTZHDIEAR,)

¥ = A 7 (shake)

iPhone A4 %z i 2 @1,

3D % v F

WA Z #m I 2E T UL Yy 7 TlE RS 3 DYy FE LI EICR S, FIT7
TVERRIC a— Ay PR Efibhs, (RTARATIOEREICHYET 250D
IF750,)

[Al#E (rotation)

IR T EMEREIVZ 2L, (7 ATIOHREITHYT2HDIEE,)

3.1.2 UlControl
UlControl 32— D7 7 avaEMT 277 A ThH 5, HIZEdd % ULEMmeT
122D UlControl IZ X > TEMMINEG-D, LTDAXRVEDEZ 5,

TouchDown: % v F %77 v

TouchDownRepeat: &[0l D & v F 57
TouchUplnside:2 > @ —VNTDY v F7 v 7
TouchUpOutside: 2 ¥ F @ —VHTD Y v F7 v 7
TouchDraglnside: 2> F @ — VN TD N7 v 7
TouchDragQOutside: 2> b @ — VAL /D N F v 7
DragEnter: 2 ¥ b @ —)LADPSHAND K7 v 7
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e ValueChanged: 2 ¥ F @ — )L ® value fENZAL L 7=

o EditingDidBegin: w45 4h

e EditingChanged:#f&iC & D EZAL L 7%

o EdittingDidEnd:fi&E#& T

o EditingDidEndOnExit:#a &% 75 7 4 — A A D397z
e AllTouchEvents:¥ v 4 X v b FERE (FEEMHT)
e AllEditingEvents:fifi 4 X b Ay (R HT)
e AllEvents:f X FFs2ERE (R HT)

UlButton
FICRY Ry T LB T7T 7 avE2EITHOD =Y, ¥y LI,
o TLTOAM, RY 2L 7R A RIFIC 7T 7y a vzl v b,

Button

Figure 3.1 UlIButton

UISegmentedControl
WL OPDFEIROP D 6 —DRIFBERI S0 E Z i), EIRINAHRY U
NTLEOMINTHRVOD 7 — VBT ),

Figure 3.2 UlSegumentedControl

UlSlider
A TA Y =F =TI EDOHPANTHZ HEWICTHE I - WAL EICHI N
%, w/ME, RAMEZE L TZ DR DiE% 2 (float) T I,
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Figure 3.3 UlISlider
UlISwitch
ALy Farytua—iEz—¥25 ON/OFF DIEEZZ TG Icffibns, A

A v 55 ON DR 7> % Bool BB T I,
Figure 3.4 UlSwitch

UlStepper
T T4 XY oI NTE D, UlStepper HEWMEZRFFL 3, FiT—F

Ml CEZz 2L wGaIcfiifisns,

EES

Figure 3.5 UlStepper
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Figure 3.6 UlPicker
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UlTextField
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Figure 3.7 UlTextField

3.1.3 UlGestureRecognizer
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UlGestureRecognizer 7 7 AILLT 6 DY 77 7 A% ffioT, ¥ = A F v —ililk%
F—=Fy b 772 aviTAXY MU Z T 5,
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e UlLongPressGestureRecognizer: =4 L
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Figure 4.1 Tap operation Figure 4.2 Button operation 1
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4.2.2 Y 2V#EE1 (Button operation 1)
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Figure 4.3 Button operation 2 Figure 4.4 Drag operation

4.2.4 RZv T4 (Drag operation)
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Figure 4.5 Button operation 3

Figure 4.6 Slider operation
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Figure 4.7 Flash contents 1
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Figure 4.10 Flash contents 4
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Figure 5.2 Learnability

Figure 5.3 Efficiency

%y 71RdE
K5 BEL

R g2

T

K& 133

R T4 K1l

0% 20% 40% 60% 80% 100%

|5 84 @3 @2 01

&y THE
Rz gl

R igE2

T

RE 1R1F3

274 L4
0% 20% 40% 60% 80% 100%

N5 %4 @3 02 01

Figure 5.4 Ease of memory

Figure 5.5 Error
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Figure 5.7 Tap operation

Figure 5.8 DButton operation 1
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Figure 5.9 Button operation 2

Figure 5.10 Drag operation
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Figure 5.12 Slider operation
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