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Abstract

Background  Due to the COVID-19 pandemic, the need for home health care is increasing, and the
smart health care market is developing further. As a result, much research has been conducted on the
motivation for smart home healthcare, particularly in the field of home training services, to improve user
experience and participation sustainability. However, there has been a lack of research on matching the
value of motivation and structuring the relation, and there has been a lack of research using network
analysis techniques. Therefore, in this study, we structure the elements and values for the motivation in
home training services and derive data-based relations using network analysis of user observation data.
Based on this, we establish guidelines for designing effective home training services for motivation.

Methods The study suggested a framework by investigating the motivation perspectives related to
smart home health care. In addition, user observation and interviews were conducted to analyze the user’s
needs by qualitative analysis software and analyzed through deductive content analysis process. Codes
were set using a framework, relationships between each code were analyzed through code co-occurrence
and network, and detailed insights were derived through code quotation-based affinity diagrams. Based on
the contents, detailed design guidelines were established by dividing them into usability and interaction
aspects.

Results In this study, factors including the user's motivational perspective were applied to the
home training app service field and proposed through design, and it was confirmed through code co-
occurrence and network analysis that the factors were effective in terms of motivation. In addition,
detailed insights were drawn through a network and code quotation affinity diagram to establish a design
guideline strategy.

Conclusions  The design guidelines can be used in the design of actual prototypes. By using the
motivation framework, code co-occurrence, and network analysis, motivation elements and values are
linked to analyze users. This will be of great help in conducting additional research considering the
properties of future research subjects or user attributes.
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Figure 1 Research Structure and Method
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Table 1 Previous Research on Smart Healthcare
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Table 2 Classification of Motivational Factors based on Prior Research in Fitness Design, (Go, 2020; p.23)
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psychological motivation

Table 3 Classification of Motivational Values
Value

AotESZ
self-esteem

Chun, Kim & Lee (2006)
Lee & Jung (2014)

1]
[
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—=o

self-resiliency

Yoon (2021)

2y Hez
psychological well-being

Kang, Park & Park (2016)
Choi (2017)

physico—cognitive motivation

LA X7 21X
physical self-perception

Kim (2017)

MM A |E5E
physical self-efficacy

Roh, Park & Kim (2017)

f==Xe]}
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exercise immersion

Kim, Gu & Kim (2016)
Eo (2008)
Lee & Hwang (2014)

social motivation

AtelH g

Lee (2020)

social recognition

2. 3. S7|580f =Y 2A2I(Motivation Framework)
Q17to] Az Z-gaj|oF = thAF A AE(Work Domain)ell gt 4] el 299 B A (WDA: Work

S
Domain Analysis)2 A|lFIA ATHE 7155 FABet A9aEed MiAdshs AL 528 851
2
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gresloich B9 575 2y g disiA s F-8AI(Kim, 2018)9] Customer Value Modeling ¥'H-<&
Farste] thafet Y=o} 7155 A 7HX e AZA7= L AAlsteH, ZHbs (Kalbach, 2017)9]
Mapping Experiencesol| Al 7} AAZ v Psh= WH4]-S 7 115}0] Value-Goal-Function AAS Fx2H 0 g
A Zyskste] Figure 29F 2ol A 2|5ttt
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Value

XIOIES 2 self-esteem
psychological motivation Xo[Er24 A self-resiliency

Al2|= $#=2t psychological well-being

AlH|X Xt7| Q1X| physical self-perception
physico-cognitive motivation MUHH xt7| 752 physical self-efficacy

25 29 exercise immersion

social motivation Ats|H Q1™ social recognition

Goal Function
£ 571 9% W2t as A= 57|
A L X2 24 attracting interest

28 et

. . IO .
exercise suggestion I2t suggesting

243 alarming
&2 habit

LM QIX| necessity awareness

ot2l alarm

oMol 27 X2

trigger of needs
=% 231 mastery/proficiency
HEIH ZI8Y 342 HZIX =X progressive goal
progressive environment SX(FTH M) £ conformity
|2t suggestion - - -
Halst 2 A UEH 25 710|= customized exercise guide
goal setting TH|E /g, S plan, goal
Mo oe AJ2HE T =y JtA|81E! I =4 visualized feedback
self-monitoring visual feedback 33} QIX| effect recognition
AREX}F Z=2H0]| 2= H 4 conditional compensation
MIp HA S3| enjoyment
B4 rewards gt 2y ik
compensation Alxkat x| N (Y22t *4=) carrot-and-stick

4%\ achievement
4% competing
L}oj| it 7|CH self-expectation

EtQl 2|4| consciousness of others

A% competition

AbE|E QIEjM
social interaction
3% sharing AM AW socializing

=% 42| crowd psychology

Figure 2 Motivation Framework
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Table 4 Participants Profile

No g8 Ul R ugansws  FERE B

D01 of 23 1R A YA 53| 0 0

1D02 o 23 SR OB 3] 0 X

D03 g 29 1R A 3] 0 0

ID04 o 2 3% VECE 381 0 0

IDO5 o 22 491 7t AHA| 43| 0] X

ID06 =l 23 121 717 0= 33 0 0

D07 g 21 4k EEA A 5-63] 0 0

IDO8 = 26 101 745 Ojgie 23| 0] 0
TIA, Table 49} 0] 3§ AN 35 AR WSo] it AL 9io) hahe =Yg selelo]
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877 Taskis Table 54% B4 £e10) FHE L5514 AW 5 Y= Part 17} Table 63
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AFg3HA b Aol AE

o ARgstA] Reol et g el 2

Table 5 Part 1: A list of tasks done while exercising as usual

=5 M5 Task

A= Argsth= 7ls

1-1.ADHE HHE 7171 7159 HHE
28 M/B/Z717101M Sl M o A oA
2 M/B/ZEFNEL 7S
X3 Argst= 717

1-2.288 71+ 7| E oA
A 51 7|7
i ME olw
1-3. 252 &g 2 0o iHae S H2S A

ol FEIX 23 oA
ArE3IX| = 0%

1-4.25 HA A Mg SY oE
WX = 0|18 R
ADIE HEQLS| AS 7|5
A3 Argsot=/oH Y= 715 ¥ 2 oA

1-5.4Z7 S A ———
U LHOIIA Sfolsh HE 31 2t oA
A ZEHIX 23 oA
ADNE WELLS HE J|s
X3 Argsot=/oH Y= 715 & 2E o

1-6.25 Y4 A LHOIA Sfolsh HE 31 2t oA

25 2= g o
ZZ EHY 7= =2

Table 6] Ao] whe ol TaskZ %

Q1= SNSU &%

A5 Part 2] AL T Edoly A3 Al
715, vldfo] #, P9 E 5o ¥t Task AES 5}

o= ©

Table 6 Part 2: A list of tasks to be completed

At

ol & ARg-staL

2= M5t Task
SNS 9| 25 28H=
2-1.SNS & -
SNS &8 25 7|12 3%
2-2.2= 7|3 7|75 AFBSIR| 2= 017
(OJAHE R} CH) PNE=X-I[=p
0|83tX| b= 0l
2-3.R5E A2 ¥ ojCjof &3 NCECED
(OJAFS Xt CH ) <
SEE ML MY ZAHE Y 0lR
IEo| thst MY
2-4 HIOE .
IEE &8310| RS

Task= AFEAFS] 7 EAI(Table 4)
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Table 7 Tasks assigned to each participant

No IDO1 ID02 ID03 D04 IDO5 ID06 ID07 ID08
1-1 6] 0 0 0 0 ¢} 0 0
1-2 ¢} 0 0

1-3 ¢} 0 0 ] 0 0
1-4 0 0]

1-5 0 0 0 0] 0 0
1-6 6] 0] 0 0 0
2-1 0 0

2-2 0 ] 0 0 0
2-3 0 0

2-4 0

UhASto R ARA B AL ol F AP AF AERE A vEOR ANSHO, 7 ol
PH UL 7IHOR ot w2 T P SFAEA, ofF il T el S kA=A Sof s
#1408 U A ARSI,

91 APA QLR RO AHE A B AL AR QlER g oA Qe dAEL BE AaYEsSon B 24
A 2@gat 34 9 24 HolElE 2E510] Adas.ti ATEYOIR B4 15 ES tolE 2 Seatoc

3. 2. 99X LHE EM(Deductive Content Analysis)

AR T 2AF U AR Ug BA S 28oksith AF Aol 292 AR 7123 B4
qu ole, 7§% 79 (Open Coding), & T J(Axial Coding), A8 T (Selective Coding), & Al 7}A] 9] 9

ol rkCorbin &. Strauss, 1990) 2 Aoz o] F Y 2P &IPS FEoto] AEETWE S
Zﬁ%}o}oﬂ HF AE JAES FHc= S AR
E3 Y FYE FelAE MHE Lhro] ZESleh1L HFsohy o5 Hig o 2 AA|ES FE
I Jeng geolgs E44or BRsto] sfAsts IS AR BE 83 gile] &7
AR A5E WFslele] ZE8 I IS AASHIT old HFAH o 5 I IE TF(Check
digital info, Check physiological info, Look contents, User’s behavior, Needs), W& #& I &
18 (Training location, Training phase, Training type), -8 < ¥ Z& 18 (Use digital device, Use
equipment, Use media contents)& =&3Ft}.
A, G £ AFE FH &5 FH F FRE EF 5 A 849 7HA AAE Foko] Figure
29} Zro] Fr1Ho] ZHAAITE HAS v k. A =5 F4 2] Function(7]%5)3 Goal(F3%), I3
T WS Tl 22 & e ValueHDol it 845 ATt 57157 A9 7 FEe 27
E'_E(anary Code)& &&5t= & 29 7S F-85t3itt.

% 92 HFE oY " AdFAA o 71422 AA(Corbin &. Strauss, 1990)5# o8 F =9t
HEEs A4t M52 E43 #AE U= Z4(Glaser, 1978)°1EE, 3 AFE 7|We g
sto] 7HAH SH o] IE IS AAsHA). wehA, Value Z= 5 (Psychological motivation, Physico-
cognitive motivation, Social motivation), Goal I &= lé(Alarm, Suggestion, Self-monitoring, Rewards,
Competition, Sharing), Function 7. & IHF&2 % 792 53 A1t

o] FAEL Eo AEAo= & 21709 FE 1E(Check digital info, Check physiological info, Look
contents, User’s behavior, Needs, Training location, Training phase, Training type, Use digital device,
Use equipment, Use media contents, Psychological motivation, Physico-cognitive motivation, Social
motivation, Alarm, Suggestion, Self-monitoring, Rewards, Competition, Sharing, Function)¥t 24471 ]
AR ZEE FA s thFigure 3).
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® O V_SM_social recognition V_Social Motivation, Value © © G_Sg_progressive environment G_Suggestion, Goal Ch k d t | . f
eeds eck digital info
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. e Qe
e Look contents

o =

Pyp— Ferwtn | Fo_comsciousoassofathrs Fefnctin ®0 Fonecesty svarenss e Suncton — - —

00 Fe_staming Fefuncon  ® 0 Fe_crond peychology FeFunction  ® Fe_plan, goal Fe_Functon Training phase

® O Fe_attracting interest Fe_Function ® & Fe_customized exercise guide Fe_Function ® & Fe_progressive goal Fe_Function

O Fe_cartot-and-stick Fe_Function © & Fe_effect recognition Fefunction @O Fo_self-expectation Fo_Function Use digital device

@ O Fo_competing Fe_Function ® O Fc_enjoyment Fe_Function ® O Fe_soclalizing Fc_Function

30 remmeninfI 4 [ S Fe_Functon
- - ® & Fe_masteryjproficiency Fe_Function ® O Fe_visualized feedback Fe_Function

Figure 3 Code List
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Value 2E JF Ng3c Fcy Function cy

HorEEY V_PM_self esteem 2 R X3 22 attracting interest Fc_attracting interest.

self-esteem -
XtopEr2e A Xt suggesting Fc_suggesting

psychological motivation self'-o :s’ilif V_PM_self-resiliency
e @5; 2 alarming Fc_alarming
psychological well-being V_PM_psychological well-being &2 habit Fe_habit
AIHE x| QIX| . . N "
V_PcM_physical self-perception Qg QIX| necessity awareness Fc_necessity awareness

physical self-perception
AN Pl =Y % 27 mastery/proficiency Fc_mastery/proficiency

physico-cognitive motivation physical seff-efficacy V_PcM_physical self-efficacy
o= 2o %X 23 progressive goal Fc_progressive goal
258 - .
V_PcM_exercise immersion
exercise immersion SE(FZIN H) 84 conformity Fc_conformity
N - At o1y 5 .
social motivation social recognition V_SM_social recognition UEY 25 710|= customized exercise guide Fc_customized exercise guide
THIF A8, SE plan, goal Fc_plan, goal
Goal RE 1§ Ng 3= acy plan. 9 SN
(&) (571 e Hgad) JtA|8HEl TS visualized feedback Fc_visualized feedback
25 At
G_Al_suggest exercise o} Q1| iti iti
- exercise suggestion _Al_sugge 21} Q1] effect recognition Fc_effect recognition
alarm JHQl 87 %] = iti 0
‘"" 23 G_Al_trigger of needs dbataitid i
trigger of needs
23| enj i
PR - ) ) R3] enjoyment Fc_enjoyment
Hot progressive environment _ AL XA (22} A1) car d-stick Fc_c: d-stick
suggestion Bt SE 4P o
goal setting QEEEIEED) AJ%12t achievement Fc_achievement
=== AAE mey . 24 N o
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Figure 5 Code Frequency Samples from Atlas.ti Analysis
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Figure 6 Samples of Co-occurrence Table & Network Analysis
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Figure 7 Code Frequency Analysis
Co-occurrence & Network 242 BdA= 57|80 E 39 FEE9] BAE Fetaldict. A Figure

39] =5 F Value$} Value, Goal® Goal 719 #AE E4 54 Value-Goal, Goal-Function 5 Z}
FE 15 7+ IAE wtetstitt. Value = 15 £94 % Psychological Motivations 582402 5}o]

204 Archives of Design Research 2023. 08. vol 36. no 3



Goalt Function ZE T15T}O] #AE EA5Hz AR Value®t Goal & T1F9] Al FEdg 7 IES
ZA o7 glolsfof & AL tisf AwE gttt T3 Value, Goal, Function 7k 34 9] Needs 59 Z&
TIgTe] TA L vEste] THA EA ST

9o B o7 =& o NetworkES F35to] Network 7+ o5l U €] tho]o] 13 (Network Affinity
Diagram)& Figure 84 % sttt ZF NetworkollAl Aol Sl IEES 7|[E02 7|YEE
gotstg T AL 7| Y EER Network 7H] 571291 #AE BrAst At

= -
A . &
=N
Network Insight 1
Network Insight 1 Network Insight 3 Network Insight 2

Figure 8 Network Affinity Diagram
(a)Workshop Process, (b)Network Affinity Diagram Result

olZA §714 TA7} = NetworkSS 2ok 5 3719] Network Insight 1,2,3& E&5F4ich

HA Network Insight 12 Value Z= Z15& W Physio-cognitive Motivation®] ZEE Goal = J15& 7t
IAE B9l A8 A4 g o] IAE eIt Aol

Figure 9-13 Zo] Value . E ‘physical self-perception’ ¥+ ‘physical self-efficacy’ 7} co-occurred %t
7-89] AL E Ho|u ‘self-perception’ ¥ Goal ZE ‘visual feedback’o] 9 oJAHe] AFEE 7R = Aog
Kol AA A 7] olafjgt A7| Aol AAH o M dh= ATk o] Y-S Felshqlet. 12|
‘physical self-perception’ ¥} ‘physical self-efficacy’ 7} ‘trigger of needs’, ‘progressive environment’ ¢
HE 247} co-occurred #f 3-49] AREE M= ALE HYS o Y=o dish A= X420 S
AlRbok= A GA] A9 AAE S olsfish= A, A7 &sd T BAT Y22 ST & Sk

Figure 9-2014 B A3} Zro] Goaldt Needs®] #A A= ‘visual feedback’(G) Z =9t ¥ Q= AES
ZrobE 4= 919}, ‘visual feedback’(G)°] ‘Needs(band) (Figure 9-2-b), ‘Needs_(Ul/visualization)’ (Figure
9-2-¢) ZE&} 7-89] ANEE VA= AR HYS o fuwl S A|Z3)ste] Aot AUE WHEE F5)
ol2|gt T Eul-g AT Hojotes U27t Y3-& Ik

Figure 9-3°A4 Goal¥} Function®] #Ao| A= ‘visual feedback’(G)o] ‘visual feedback’(Fc) L=k
co-occurred ZF 9 oJAe] 7gt AW EE JFAC T3 ‘trigger of needs’ @} ‘alarming’, ‘progressive
environment’ ¢} ‘progressive goal'> 27+ 59 A3 7HA= AL S0l AAFH LR fuul S AF5}7]
A= 1 71so] oo opn, ARgALe] Y2g B8 Y 07]7] AsiAe dES AlFstar FAH

3 A4E 5o A4 A S 24T & AES FUsHT. Figure 99 IARIES F7tsh

www.aodr.org 205



Appendi 13 Tl $Y 4=428 JAH, A=usl 425, 324 A9 2%, 49 %—94 7%5e
Bo A7 e 23 4140 BAS 24N A UZE Dol B4 B9
ARA 02 A7) AA1S & & 5 9 Slok 3 Shlstee,

- Insight 1

1. Value(Physio-cognitive Motivation)-Goal Network

PEETr——p—
| el e
| = 5y

VP physical st officacy

.Cp_socilinersction

3. Goal-Function Network

o compensatin 6.S0.g0dl sttng 6.1 ot eaboborsceah nieracton
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Appendix 1 Network Insight 1(self-efficacy & visual feedback)
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Appendix 2 Network Insight 2(rewards)
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Appendix 3 Network Insight 3(social interaction)
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