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A Study on the Useability of Toe Socks:
Focusing on Verrunco Toe Socks Design
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Abstract Modern people are suffering from a lack of exercise along with their daily lives, and the foot's
pedigree disease is increasing as a result, foot pedigree disease is also increasing. As a result, the
design of socks is diversifying, and among them, the development of toe socks that help prevent and
alleviate foot problems is also actively underway. Thus, this study conducted a study on toe socks
design and summarized the concept of toe socks design through theoretical background. It also
established tasks to be used for usability evaluation through case studies and prior research. An
empirical study showed that the satisfaction of toe socks design was lower than that of ordinary socks,
and that of toe socks design was more satisfactory in terms of usability. As a result, improvements in
toe sock design have been derived, and it is expected that the hidden partitions between first toe sock
can be supplemented, and toe sock design can be improved through similar color scheme and color

diversification.
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Fig. 1. Verrunco Hidden Toe Socks
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Table 1. Usability evaluation method

Evaluation

Method Contents

EXPE};&:OW Collect user feedback through prototypes
Assessment | How to give users tasks and watch as they perform
Validation To detect product pre-shipment defects
Comparison Choose better for one or more alternatives

n —
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Table 2. Case Study of Toe Socks Design

Model

Contents

RRUNCO

The biggest feature is that it is a
partitioned  three—dimensional  toe
socks that do not show the shape of
toe socks on the outside, and it has
a patent for the scientific distribution
ratio of toe sections.

Verrunco (http://verrunco.com/)

It is a universal toe sock design and
has a PILE tissue applied to the floor
as a cushion, which has a good
absorption power.

Finger House
(https://smartstore.naver.com/fi
nger—house)

There is an anti war pad and a
cushion exists on the back of the
foot. They are socks for fast sweat
absorption and four seasons.

Immanuel
(http://ai.esmplus.com/sense58
10/socks/2020_t/n/popup/49.ht

ml)

It is characterized by wrinkles on the
ankles and feet, which do not flow

Youngshin Socks
(https://smartstore.naver.com/s
ngmarket/products/108657505?
NaPm=ct%3Dkkxe3u28%7Cci%3
Db5c¢2a8adc5d8412121691d0a4
bd81614c2ebc060%7Ctr%3Dslsl
%7Csn%3D173316%7Chk%3D9f
357ef32fd687b9e4b620ebc1bba

6467c25897f)

easily and is cheaper than existing
toe socks.
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Table 3. Precedent Study on Sock Design

Researcher Title
R. N. Pan [Socks Design Development Based on Design
(2014) Preferences Research

J. E. Lee |Physiological Responses and Wearing Sensation of
(2007) Different Toes Socks Materials

Y. H. Park |The Buying Selection Criteria and Wearing Satisfction
(2017) Realted with Socks

J. E. Lee |A Study on Development of Toes Socks for
(2007) Improvement in Comfortable Sensation

M. J. Kang |Survey on Medical Staffs’ Current Education of Diabetic
(2012) Socks

Table 4. User Task

Performance Task Contents Relate
Task 1 Put on your socks Design, Usability
Task 2 Warm up exercise Usability
Task 3 Follow _the course to Usability

begin walking.
Take off your shoes and .
Task 4 rest for 5 minutes. Design
Task 5 Start walking to the last Usability
stop.
Task 6 Take off your s‘hoes and Design
rest for 5 minutes.
A=
4, {FAT
4.1 Ot

A 7] A WHERE Qs SRS A 5
Sl wat g SRA% xp9] Wrter ¢de a7t
Z7Fetal Qe FAlolct. B Aol #ojst mjEA:= &
0] Bl AR g FFole AYE 7 ARt
T3 2090] Fofsiitt. EA mdX= B 30.54,
A1ZF 173.5cm, 54 68.2kg, & Ao]= 260mmeO]
), o DYA}= HFAE 28.84), A% 160.3cm, &
A 52.5kg, & Alo]= 235mmo]tt.

Table 5. Wearer physical condition

Gender Age Height Weight Foot Size
(Average) (Average) (Average) (Average)
Man 30.5 173.5cm 68.2kg 260mm
\Woman 28.8 160.3cm 52.5kg 235mm
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Fig. 3. Example of wearing experimenter toe socks

Table 6. Environmental conditions

AR iz HolHE 58 EE T-A%S AAsI
YAE 53 Hr g &isto] HERAE L
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Table 7. First Reliability Analysis(Nomal Socks)

Association Question Cronbach. a
1. Are you satisfied with the form?
Design  |2. Are you satisfied with the color?
3. Are you satisfied with the material?
4. Are you satisfied with the warmth?
5. Are you satisfied with the comfort? .736
Usability 6. Are you satisfied with the fit of your
socks?
7. Are you satisfied with the wearing
time?

Overall  |8. Are you satisfied with the overall

satisfaction design?

At FIS A Y & HES AEA| 9] 4% &
RBE Q5] AF% BA4S HAAFE HlolEE A EAH
ASlarsl  Bopold  mwdom azus st
(Cronbach a)gto] .6 o13<L o dBgo] &2 A=

L RS 95 A== BAS dAstyleor 1
El= the Table 83 Zth

Table 8. Second Reliability Analysis(Toe Socks)

Association Question Cronbach. a
Place e BEeS e s 1. Are you satisfied with the form?
Experiment Date 2021. 01. 20 - 2021. 01. 29 Design |2. Are you satisfied with the color?
Place Kookmin University Healing Course 3. Are you satisfied with the material?
4. Are you satisfied with the warmth?
Distance 840m — -
5. Are you satisfied with the comfort? 651
Lowest -8.8C Usability |6. Are you satisfied with the fit of your
temperature socks?
highest 13C 7. Are you satisfied with the wearing
temperature time?
Overall |8. Are you satisfied with the overall
satisfaction design?
43 HREA Y NIT 2N
oA ZAG AAATE viow A4E 87K ¢ Uk e AT B 5 wlole 14 Fu} 22w}
Bog MEEAE £ W UASEoR, 1 FEele 5 Ut glo] 651 o|BE 6 o3 1) Aol Hrky
AFE EE Qo S B4 At 5 7 WHEER 3R] FH2 AF =Tt Frial Ao
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Table 9. Collective Statistics
fEoR AlRHT [EZ UEk]oA 7t ol

Statisfaction Type N Average S;i?;?gg 375E %_hﬂ‘ Ooh:'a]‘ 335‘—41‘:‘] lr'f% E’l’é— % _Hic,a‘:]' O]

L 3}A ZAHo]l AAX ol z]&o] 9]=Zolu ul7lar

Shape Sattacion| 8| 20_L_410_{ o0 | = &3 Fdlo] AL gl ARl Aol W

: - okuto] HleEZ ) nl77x8 "’k = ols} Ao kil
Color Normal 20 3.00 16222 JEol HERT vind A HER e Ao wd
Satisfaction Toe 20 256 18460 gt (2R A7 EE )= dut oFdlo] 4. 452 Wkt
Material Normal 20 2.90 .21643
}-0 =0 = L gf

Satisfaction Toe 20 420 13765 G 2.45 o¥] w2 WSS HAT. ol W ¢

Warnth | Nommal | 20 | 375 21613 o] 21go] SloA] Z ket ¥ mteldo] et 7t
Satisfaction Toe 20 3.85 15000 —

Comiort Normal 120 275 1613 7 wfZolety W [AvEQl HAR] Ek]l=s 4
Satsocion|_Toe | 20 | at0 | rader o} T 3.50, Wit P 3,552 ZasHA| Wk oF
Fit orma .35 23255 — -
Satisfaction Toe 20 375 20359 T} WE7E w9tou E S 200142 0.059] Aol

Wearing Normal | 20 4.45 11413 L Z Zol7} Yrtar B ojgch
time Toe 20 2.45 11413
Overall Design Normal 20 3.50 .22361
Satisfaction T 2 3.55 .1846
o | 01 45 wie 4 CIRQL JhE

HA] ARG BT BAS B Wk o viael
Table 10. Independent Sample T-test AAL =504 Shoh, At oF oju] ARRA &2HES
REES Bl v Al SHe a4E A9

Statisfaction Type N Average T Signify T I
St W2 ERE KBty P W2 TERE HQ
Shape Satisfaction [—normal | 20 | 410} 5,5 | oo = o o iz S e
ape Satisaction | =155 | 942 | - [FeNie} (e e AES AdstiA g [
Color Normal | 20 | 300 | 131 | 075 gl sl€ el 27k golAh Ant FEt FE
Satisfaction Toe 20 2.55 ) ) -
Vasiol | Nomd | 20 | 200 |1 o—| A9l oldzol LK 0§ FEst] 98 teeln
Satisfaction Toe 20 4.20 7+ 1}elA Apolo] 27120l Helo] Wasttt Alad
Warmth Normal 20 3.75 380 706 ~ - - )

Satisfaction Toe 20 | 38 | ' of S 7R ool thet ARRlA Q14 HEke] o]
Comfort Normal 20 2.75 B Ll o olal= = o151 ALx].0 Tho T
Satisfaction oo 50 210 | 4685 | 000 T oy geEr olsiE 571 A% ARl T Fig.

Fit Normal | 20 | 335 49} 2t}
. ) -1.294 | .203
Satisfaction Toe 20 375
Wearing Normal 20 4.45
time Too 20 25 12.391 .000
Overall Design Normal 20 3.50 B
Satisfaction Toe 20 3.55 72 864

FLO [FH TEE]olA DRt go] 4.102= W7t
2 ofro] gejRth WS ET) Hrky UERGTE o] 9] Fig. 4. Toe Socks Improvement
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