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Abstract

Background The screen of smartphones has been gradually expanding to a size that enables
fast task performance. Recently, the screen has caused privacy violation problems in which others
secretly sneak a look at large screen smartphone screens. Therefore, this study aims to conduct
research to prevent privacy infringement through foldable phones that is trend of gradually
widening screen size and is growing in the current global market.

Methods I investigated usability and user psychology (anxiety, trust) related to privacy and
the intention of reuse depending on the angle of the folding screen. The distortion effect was applied
to have the contents look as flat as possible on the folded screen in order to prevent the problem
of declining usability with collapsing contents on the folded screen. I also checked the effect of
differences in contents on user experience. For this reason, I divided the contents into the degree of
privacy exposure (direct privacy information, focused public information) and the composition of
information (image, text). Experiments were conducted by prototype design that reflected not only
each content but also the degrees of folding screen (0, 30, 45, 60). The subjects performed the task
and then answered surveys and interviews.

Results I confirmed that the difference of user experience in using app services for each
foldable angle is meaningful through distributed analysis. In usability, the use of the screen without
folding resulted in positive results. In the aspect of privacy, the more the folded screen, the more
positive it was. However, 30 degrees (B case) was preferred for the factor of intention to reuse . In
addition, I analyzed the moderating effect by classifying app services according to the degree of
privacy information reflection and information structure method.

Conclusions  This study confirmed that the foldable phone is positive for usability, privacy
protection, and the intention to reuse while folded 30 degrees(case B). I suggest the use of a
moderate folding screen to prevent privacy infringement problems in which others secretly glance
at the screen during a situation that the screen has been widen every year.
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Figure 1 Examples of changes in screen size
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Table 1 The difference between screen size of Samsung's foldable phone and smartphone

Phone Product (mm) Screen (inch)
S20 69.1x151.7 6.2
Normal S20 + 73.7x161.9 6.7
520 Ultra 76 x 166.9 6.9
Folded 62.8x 160.9 -
Z-Fold 2
Unfolded 117.9x160.9 73
Foldable
. Folded 73.6x87.4 -
Z-flip
Unfolded 73.6x167.9 6.7
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Figure 3 Rollable phone concept design by LG
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Table 2 Prior investigation of differences in screen size of smartphones and invasion of privacy (n=72)

Questions Inch M F p Post-Hoc
| am concerned about people who A4.7) 2.35 70.69
I don't know obtaining personal B (5.8) 3.14 T .000 CYBYA
information about me. c6.1) 3.90
| am concerned that content tastes A (4.7) 2.18 116.60
on me that | can not remember B (5.8) 3.38 Tk .000 CYBYA
will be exposed. c©61) 387
| am concerned that exposing my A (4.7) 2.40 162.51
personal information when | use a B (5.8) 3.49 o .000 CYBYA
smartphone. c©61) 416

*p £0.05,*p<0.01.,**p < 0.00.
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Figure 4 Cases of status applied distortion effect

Table 3 The Angle of folding on the screen
Distortion Effect of Display

Case Folded Angle of Display 5
Left Area Right Area

A 0° 0° 0°

B 30° 3° -3

C 45° 5° -5°

D 60° 8° -8°
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Table 4 Factors of User experience and questions

Factors Questions Reference
| thought the status was easy to use
- SuUS
Usability | found the state very cumbersome to use (System Usability Scale)
| felt very confident using the status
| am nervous that personal information will be
. exposed. Barnes et al.(2002),
Anxiety - .
| feel tired of the act of protecting personal Tenenbaum et al.(1985)
Psychology information.
| feel that my information will be protected from the
Trust eyes of others. Lee(2011),
Rogers(1975)

The eyes of others seem insensitive.

| would like to use this status.

Intention to reuse | will use of this status when | use other app in the

future.

Venkatesh et al. (2003),
Kim & Biocca (1997)
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Hypothesis

H1-1  S0E 20| Fal 222 x0l= A8-gof J&ks 0|1E Ao|ct

H1-2 Z0E 20| Fol Z4=o| X0|= Serzo| Feks 0)E A0\t

H1-3 202 20| Fal Z4=2| Xjol= 20l Jats 0= Aolct

H1-4  20& 20| Fol Z4=9| X0|= MARS =0 &2 01F A0|ct.

H2-1  AMME FHE LZ0| Yo ME Xj0|= SEE 20| Fel Z=0f THE ALEAF Z-0| M2 THE Feks 01 A0|Tt

H2-2  HE ME 20 ME X0|= Z20E 20| el 0] ME MEX B0 M2 T Feks 0)F Ao|L.

ZHEHel
A=
sa sl e TP 5410l

DA Eet
T3 gty

ojojx| 54
LR

At Fd

R T
§ Ab=Ql Z7HolA

2S5

Figure 5 Research model design
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Table 6 Result of the Randomized block design ANOVA(n=84)

Dependent : -
Variable Case M SD F Sig Post-hoc
A 3.94 425
= B 3.66 478
Usability 302.767** .000 AYB)YC)D
C 3.15 737
D 2.37 384
A 2.24 642
B 3.52 711
Anxiety 249.287** .000 D=C) B)A
C 3.86 .659
D 3.95 682
A 2.38 642
B 3.51 691
Trust 192.892%** .003 D=C) BYA
C 3.73 646
D 3.78 774
A 3.31 838
; B 3.81 713
Intention 80.808** 001 BYAYC)D
to reuse C 3.24 795
D 2.39 597

*p £0.05,*p <0.01,**p <0.001
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Table 7 Results of moderating effect analysis

Source Dependent Variable F Sig Eta squared
Usability 21.043*** .000 .014
SHS A= Anxiety 29.533%% .000 018
AMMiE M B e+
X RIS LAl Trust 32.178** .000 020
Intention to reuse 34.996*** .001 .021

*p <0.05,*p <0.01,***p < 0.001
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